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Judge  Won't  Go 


User  Running  MVS 
On  Magnuson  M80/4, 
A  370/148-Class  CPU 


on  Leavitt  M80/4  and  is  using  it.  under  IBM  s 

iV  Staff  Virtual  Machine  facility  (VM/370),  for 

Mass.  -  Although  program  toting.  The  company  also 
■nsive  operating  sys-  has  VM/CMS,  VSl  under  VM  artd  the 
rmally  considered  ap-  itme  Sharing  Option  (TSO)  running 
>r  large-scale  systems,  under  MVS  and  Vtam  running  under 
opment  firm  here  re-  both  VSl  and  MVS. 
ted  it  on  a  modestly  That. is  a  kit  of  software  on  a  machine 
nuson  Systems  Corp.  generally  considered  to  be  in  the  IBM 
.^70/M8  cfass.  but  a  Milrol  spokesman 
1  MVS  on  its  2M-bytc  said  his  company  didn't  limit  the  im¬ 
plementation  of.  MVS  on  the  MSO.  All 
the  standard  capabilities,  including  lob 
accounting,  are  there,  he  rusted. 

Tagging  the  M80/4  as  a  I4a-class 
machine  may  be  underrating  it  The 

thur  C.  Cuff,  said  his  CPU  is  getting 
g  system  will  be  20%  to  25%  more  throughput  than  he 
on  the  market"  would  have  a’scpecied  from  an  IBM 
V  avaiUble  that 

Tops-lO  ‘and  days  a  *** 

3  and'Oecsys-  (usi  one  MVS  virtual  machine,  with 
three  initiators,  but  it  typically  has  21 
Page  4)  .  (Contmued  on  Page  9) 


detailing 


Honeywell  Finally  Delivers,  But .  .  . 

Applicability  of  CP-6  Limited 


By  Nancy  French  O.  Clark,  an  associate  jsrincipal  scien- 

t W  buff  list  here  at  the  Philip  Morris  Research 

RICHMOND.  Va.  -  Although  Hon-  Center 
evsvell.  Inc.  has  taken  more  than  three  Since  Honeywell  has  beFn  oriented  to 
and  a  half  years  to  deliver  the  CP-P  op-  the  business  perfor- 

CP-V  user  base  tsee  story  on  Page  4).  system's  price/perfoftnance  will  be 
the  total  system  will  only  serve  about  •  competitive  and  its  functionality  as  an 

The  reason:  it  doesn't  address  the  PP  TODS  Off  ^ 
needs  of  the  majority  of  Xero*  system  Va/11  k. 

users  whose  processing  supports  such  ^  .^im  Scannell 

acnvibes  as  research  and  development 

flight  Mmulalion.  power  control  and  qCEANPORT.  NJ.  -  Perkin-Elmer 
other  heavy  real-time  activities.  ■ 

Nevertheles«>.  the  president  of  the  the  supermini  fire  today  when  it  intro- 
XeroH  users  group  described  CP-6  as  a  duced  a  high-end.  scientific  number- 
ver>'  end-user-oriented,  efficient  crunching  addition  to  its  3200  series  of 


-sharing 


Academics  Seen  Flocking 
To  Industry  Through  '80s 


By  Brad  Schultz  hurling  ^quality  of  life  in  ^^y.  ^  ^  ted 

PROVIDENCE.  R.l.  -  Universities  don  Bell,  a  computer  scientist  who  is  with  2S6K-byle  m^uies- The  memory 
Aillcontinuc  to  lose  many  of  their  best  both  Digital  Equipment  Corp.'s  vice-  access/cycle  lime  is  rated  at  appro*- 
.iimpuler  scientists  to  industry  re-  president  for  engineering  and  a  mem-  imaldy  500  nsec  with  a  64M  byte/sec 
»eauh  centers  during  the  next  decade.  ‘  her  of  the  Carnegie-Mellon  University  peak  memory  bandwidth,  the  spokes- 
That  was  the  consensus  of  computer  faculty.  man  said. 

bCienlists  and  those  who  hire  them  at  First,  the  flowthrough  '  of  talent  re-  Crucial  to  the  3240's  increased 
last  weeks  inaugural  symposium  of  ju^enates  the  research  units  in  govern-  throughput  speed  is  the  unit  s  SK- 
the  Brown  Universily  computer  sci-  ■  men!  and  industry.  Bell  said.  Those  byte,  four-way  set-associative  cache, 
pme  department  here.  Bui  the  aca-  units  would  stagnate  if  the  state  of  the  which  "iwrea^  app^nl  memory 

nations  for  why  the'migration  persists,  programming  languages  and  operating  to  the  spokesman.  The  cache  memory 
reportedly  leaving  more  than  600  U.S.  systems  —  a  situation  that  squanders  is  eight  times  greater  than  the  3220's 
faculty  ptisitions- vacant  [CW.  July  2).  available  computing  resources  and  and  employs  a  write-through  modifi- 
Nol  everyone  saw  the  "brain  drain"  fContmHed  on  Pagf  6)  cation  algorithm  technique  to  ensure 


Hie  PE  3240 


that  both  the  cacKe  and  the  machine's 
main  storage  contain  the  same  data  af¬ 
ter  a  write  operation,  he  added. 

error  checking  and  loggirxg  feature  that 
periodically  scans  tKe  machine  s  oper- 

operator- established  file  for  later 
nfainienance,  the  spokesman  staled. 

fConfuiHed  on  Page  8} 


On  Relational  Data  Bases,  Auditing  Follows  Page  52 
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According  to  Text  of  Decision 

FCC  Eyes  Xten  as  Revolutionary 


cases.  For  most  users,  the  FCC  said, 
the  choice  is  between  voice-grade 
channels  operating  at  4.600  bit/sec  or 
less  and  private-line  channels  offering 
transmission  speeds  up  to  about  56K 


initially  approving  the  application  for 
the  Xerox  Telecommunications  Net¬ 
work  (Xten).  The  decision  was  an¬ 
nounced  last  month  [CW,  Aug.  27]. 

this  month. 

while  EMS  technology  is  available. 


By  Phil  Hirsch 
CW  Washington  Bureau 
WASHINijrON.  D.C.  -  The  Fed¬ 
eral  Communications  Commission 
(FCC)  believes  Xerox  Corp.'s  proposed 
electronic  message  system  (EMS)  will 
revolutionize  the  distribution  of  docu- 


Domestic  satellite 
higher  speeds,  end-to 


bandwidth  are  not,  except  In  specia 

Congress  Debating  Role 
Of  USPS  in  Electronic  Mail 


satellite  facilities 


I  communicate  « 
of  (he  offering  < 


By  proposing  a  public  service  provid- 

bit/sec  via  terrestrial  microwave  local 
loops,  Xerox  would  erase  these  limita¬ 
tions,  the  commission  explained.  Fur- 


WASHINGTON.  D.C.  -  The  debate 
over  whether  the  U.S.  Postal  Service 
(USre)^hould  deliver  the  elec- 


Edward  j.  Derwinski  (R-Ill),  ranking 
minority  member  of  the  House  Post 
Office  Committee,  said  USPS  must  be 
'involved'  in  electronic  comm’unica- 


en.  Harrison  Schmitt  (R-  (CW.  Au&  o),  the  Federal  Communi- 
member  of  the  Commerce,  cations  Commission  said  USPS  cannot 

a  federal  service  wherea  pn“-  sion  facilities  unless  it  becomes  a  com- 


Cannon  pointed  out,  the  ^nate  Com-  P^olecte 
merce  Cumnuttee  is  opposed  to  letting  Commeni 
USPS  become  a  carrier.  plies  by  Di 


in'  a  technically  superior 
>  (he  people  of  this  country, 
1  and  otherwise. 


DEC-Boosts  Mini  Software  Supi 
IBM  Text  Editor  Puts  Users  ‘Bet 
Linked  Software  May  Lead  to  A 
COMMUNICATIONS 


On  the  Trail  of  Effective  DP  Audits .  . .  Follows  Page  52 

Relational  Data  Bases:  Whither?  Why? . ID/14 

Relational  Data  Base  Design . ID/17 


MICROCOMPUTING 

Lack  of  Security  Technology  tor  Micros . 


EDITORIAL 


Introducing 

SyncSort2.3! 

(It’s  a  cinch  for  sort 
racing’sTriple  Crown.) 

Call  (201)  568-9700. 

Get  2.3  and 
let  it  run 
for  you. 


Here  we  go  again  —  Improving  the  Sorting  Breed.  Our  latest 
entry  on  the  OS  and  OS/VS  circuit  is  a  sleek  colt  named 
SyncSort2.3.  It  promises  totie  1979'sonlyTripleCrown 
winner.  .  . 

2.3  has  the  breeding  for  success.  Its  sire  is  SyncSort  2.2  — 
the  most  popular  OS  sort  in  America.  And  its  dam  is  that  , 
celebrated  brood  mare  "Never  Stop  Trying." 

In  early  trials.  2.3  has  carried  on  an  old  Whitlow  Stables 
tradition  —  it  beat  its  pappy.  Andseasoned  railbirds  were 
heard  to  say  again:  "^yup.  it  takes  a  SyncSdrt  to  beat  , 
a  SyncSort." 

But  what  caused  us  to  stare  at  our  stopwatch  in  disbelief 
were  the  time  differences  between  2.3  and  that  old  "oat '  ’ 
burner"  IBM's  5740-SM1 .  Release  3,  in  all  three  of  the 
Triple  Crown  categories; 

1.  Thoroughbred  Performance.  2.3boots5orts  home 
faster  than  5740  for  a  lot  less  hay.  Here  are  the  resource 
savings  you  can  expect  with  2.3: 

•  20-45%  in  Elapsed  Time; 

•  20-40%  in  ToUl  CPU  Time; 

•  20-50%  in  Disk  Space  Utilization; 

•  40-60%  inEXCPs; 

•  60-90%  in  SRB  CPU  Time.  . 


.  Melbourne:  Shell  Co.  ol  Australia  Ltd..  613- 
Milan:  SYNTAX.  (39-2)  87.  74. 44 
Paris:  cap; SOGfTI  Produils.^.33-1 -539-22 
'  Reading  (UK):  SyncSoit  Technology  Ltd.. 
44-()734-461919 
Sfockholm:  BRA.  46  8  68  03  00 
TeLAviv:  ADVANCED  TECHNOLOGY  Ltd.,  - 
■  Utrecht:  SyncSort  Technology  BV.  030-31 


2.  Easy  Handling.  2.3goes  into  the  gate  willingly,  comes 
out  fast  and  never  takes  a  bite  out  of  your  programmers'. 

The  reason  is  a  long  list  of  labor-saving  features: 

•  MAXSORT  —  a  new  idea  that  greatly  reduces 
disk-space  requirements  on  long  sorts,  and 
increases  BREAKPOINT/RESTART  capability. 

•  INCLUDE/OMIT  —  eliminates  irrelevant  data 
from  the  input  file. 

•  INREC  and  OUTREC  —  reformats  records  on 
input  and  output. 

•  Fast  copy  utility  —  bypasses  the  sorting 
process,  can  be  used  with  all  the  above  teahires. 

3.  Blue  Ribbon  Service.  Our  support  people  aren’t  a  bunch 
of  apprentices  who  just  discovered  "centralized  support." 
They’re  "sortflesh"  experts  and  they've  been  turning  hot 
problems  into  cool  ones  for  a  long  time: 

•  75%  of  all  SyncSort  services  requests  are 
resolved  with  24  hours; 

•  Service  is  available  seven  days  a  week,  24 
hours  a  day,  at  no  extra  charge. 

But  study  the  form  sheet  before  you  bet  on  any  sort 
program.  Call  us  and  we'll  arrange  a  match-race  between 
2.3  and  your  present  sort  prograrh.on  your  own  tracks. 

You'll  find  that  2.3's  b’ld-for  top  honors  will  be  more  than  . 
spectacular. 


WHITLOW^F 

COMPUTER  SYSTEMS  Inc.  560  Sylvan  Ave.,  Englewood  Cliffs,  N.J.  07632 


mCMHTnMIll 


House  System  Cleared  in  Phantom  Voting  Case 


grity/'  the  General  Accounting  the  day  of  the  quest 
aerating  correctly  July  30  when  It  re-  were  experienced  '  tl 


the  detailed  Murphy’s  ca 
ctk>n  log”  for  terfeited  or  tl 


Search  Launched 
For  Whiz  Kid 


police  spokesDun  said,  adding  M5U  is 
now  asking  Wisconsin  police  for  help 
in  determining  whether  Egbert  n)ay 
have  traveled  to  Kenosha  for  a  con- 


pearance  is  part  of  a  game.  A  cryptic 
thumbtack  design  on  Egbert  s  dormi¬ 
tory  bulletin  borad  is  being  analyzed 
for  possible  clues.  An  L-shaped  figure 
on  the  lower  right  side  of  the  board  is 
considered  a  possible  key  to  the  case. 


'itsaSl^its 


With  SYSTEM/MANAGER  on  your  side,  youll  have  the  power  to  manage  a  wide  vai 
of  resources.  You1i  have  the  ability  to  see  through  the  maze  of  utaizatton  options.  You'll  be 
able  to  shrink  hardware  costs  while  helping  programmer  productivily  soar! 

Gel  SYSTEM/MANAGER  —  the  super-friend  from  AHergol 


cards,  saves  spacit.»xl»tTipKfie$4300-MnM  and  wM  aucM  IraiiB  to  ft 

pmvigy SEoo^^  ^  •JO&MVJAGCTpw 


One  Way  to  Unnerve  a  Computer  Scientist 


September 


Aepa  Conference  to  Examine  DPers' Motivation 


How  to  Stack 
productivity  in  your  favor, 


Ifyou’d  rather  measure 
programs  by  perfbrmatre  than 
tytheyanyou  need-OPTI- 
WIZER  III.  More  than  1.CXX)  OS 
and  DOS/VS  sites  are  now 
OPTIMIZER  IH  to  stack 
phoiftjctivity  in  their  favor.  An 
Independent  Productivity  Surv^ 
reports: 

•  27%  improvemefTt  in  overall 
productiWy 

•  Testing  time  reduced  by  2S% 


This  powerful  productivily 
|‘  tool  wil  increase  the  reliabi%  of 
I  your  programs,  better  utitizB 
I  production  t^  dramatically 
!  reduce  testing  and  debugging. 

•  Sendibr  the  Productivity  Surv^ 
I  andseehowOPriMIZERIII 
I  stacks  productivity  in  your  favor. 
I  Maa  coupon  or  call  us  at 
I  (602)  264-7241.  Well  help 
j  make  your  programs  stack  up. 


Ifebing  business  do  business  better. 


¥wrciinent 

(XlBOLprogianL 


Sameprogiaiu 

nvithOPTlMIZERIIL 


Strike  Hitting  UK  Workers  in  Pocketbook 


too  problems  for  the  Telecommunications  insulladon.  service  and  tnaintenance 

S^ioCW  The  post  office  is  attempting  to  pm-  Division,  which  has  had  to  borrow  data  is  also  not  being  entered^ 

“r.EFiHHr 

i'S.^r.iS'S.rs.'S 

normal  telephone  btUs  without  the  _  say.anythingotherthanthat  discus- 

'nirstokT^^rcalled  by  Civil  and  b^ause  it  has  not  bilW  -  ^  $*ob  Lacei^uTtoms  I!id  excise  air  "iXwe^rs^age*^ ‘ 

SSEHr:: 

t>mr  P  f P  jL  customers-  hou«hoIds  are^re-  The  post  offices  Inlerrutional  Com-  suing  postage  stamps  to  areas  up  and 

staff  and  programmers  -  from  the  puters  la  System  4/72s  are  idle  as  down  the  country. 

'^e‘’l7hers  first  struck  in  April,  but  epho:f.  bills"  Under  thb  system,  the  -»■  « ofslTmt'^^d^n": 

SS::tfo"mL7rr^':*b^«  ^S^ntTcSandpaybiU  mon^h.'jn  Undon. 

Tplmje^  of  die  organUation.  Now.  its  normal  revenues.  ing.  directory  mformabon.  equipment  be  out  of  stamps  in  even  less  tune, 

however,  that  work  has  been  stopped.  This  has  caused  some  cash  flow 


II  PE  Unveils  Supermini  Series 


Cempulertcind^ 

the  leading  franchisor  of 
retail  computer  stores 


business  opportunities  available 

(415)895-9363 
P.O.  60x2177 
San  Leandro.  CA  94577 


An  optional  writable  control  store 
(WCS)  allows  the  user  to  configure 
special  mathematical  or  scientific  algo¬ 
rithms.  Fortran  or  Cobol  routines  or 
any  special  functions  written  in  micro¬ 
code.  the  spokesman  said.  The  WCS 
Vas  ZK  words  of  user-programmable 
memory  and  can  be  used  to  customiae 
a  system  to  a  user's  needs,  he  claimed. 
The  price  of  the  3241  with  a  SIZK- 
byte  bank  of  memory,  a  CRT.  disk 
drive,  tape  drive  and  several  of  the  op¬ 
tions  including  the  floating-point  pro¬ 
cessor.  WCS  and  battery  backup  is 
about  $139,000.  which  is  about 
$43,000  less  than  a  similarly  equipped 
Digital  .  Equipment  Corp. 
VAX-ll/7g0.  PE  said. 

The  3242.  with  two  banks  of  mem¬ 
ory.  tivo  DMA  interface  units  and  the 
same  options,  costa  about  $160,000.-  a 
similar  DEC  system  is  priced  at 
■$19S.S«. 

A  stripped-down,  processor-only 
3244  package  that  can  accommodate 
up  to  four  memory  banks  and  DMA 
interface  units  costs  about  $137,000 
with  a  minimum  memory  configura- 
tion. 

Quantity  discounts  ate  offered  for 
OEMs.  PE  said  from  its  Computer 
Systems  Division  at  2  Crescent  Place. 
Oceanport.  N.J.  07757. 


September  17. : 
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User  Running  MVS  on  148-Class  Machine 


sidiary  of  General  Electric  Information 
Services  Co.,  is  the  developer  of  the 
MitroMnduslrial  Management  System  p 
(Mims)  which  has  been  implemented, 

hardware/software  settings.  That  basi¬ 
cally  is  why  the  company  has  to  have 
the  flexibility  of  VM/370.evien  though 
it  adds  its  own  overhead.  * 


Key  to  the  MSO's  ability  to  run  the 
huge  operating  system  is  the  micro- 
coded  VM  Assist  (VMA)  firmware  de¬ 
veloped  by  Mitrdl.  The  firmware  pro¬ 
vide*.  two  benefits,  according  to  Kevin 

First,  VMA  replaces  a  substantial 

chine  of  that  system  load.  And.  Ander¬ 
son  continued,  the  microcode  imple- 

Speed  really  is  the  major  benefit. 
Magnuson  isn’t  the  only  vendor  to  of¬ 
fer  microcode-based  help  on  its  equip* 
ment.  but  the  logic  in  VMA  performs 


ANNOUNCINGA 

raC-DEFYING 

FEAT: 


SADDLE  BROOK,' N.J.  -  Urj 


3  Copkn  with  add^  faoiaule  md  output  printtn. 

4  Private  automalk  branch  exchanga  (PABX)  with  add-on  com¬ 
putation  and  text  ptoexMing  capabilitiei. 

5  Communicationi  networks  with  add-on  btformation  proceming. 


Syaei<l/36a370 


Although  Both  Like  the  Concept 

Large,  Small  Users'  Plans  for  MFE  Different 


Muhtfunction  equipment  is  deRned  as  curroitiy  ussd  equipment 
with  a  second  information  capabiUty,  according  to  Input.  It  inchidcx 
six  types: 

1  Small  business  computers  widi  add-on  text  processing 

2  Text  processing  equipment  with  add-on  computation  capabili- 


How  to  train  your  programmers 
in  assembler  language 
for  $15  per  student 


What  couM  anyone 
possibly  do  wHh  8&000 
Dumb  Terminals? 


That's  how  many  ADM-3A's  there 
are  out  in  fee  field  working  right 
now.  And  more  being  shipped  each 
day.  Now  just  what  accounts  for 
such  remarkable  popularity? 

Sure,  it's  the  definitive  dumb 
terming,  adaptabte  enough  to 
fit  a  host  of  applications.  It  has 
a  12-inch  diagonal  screen.  Full 
or  half  duplex  operation  at  11  select¬ 
able  data  rates.  1920  easy-to-read 
characters  in  24  roiws  of  80  letters, 
59  entry  keys.  An  RS232C  inter¬ 
face  extension  port  And  direct 


But  we  wondered  if  all  85,000 
Dumb  'Termini  were  being  used 
for  just  everyday  data  entry.  So 
we  checked  around. 

And  found  that  people  are  using . 
Dumb  Terminals  for  things  even  we  , 
never  thought  of. 

THE  ADM-3A  GOES  INTO 
BUSINESS. 

More  and  more  OEM's  are  put¬ 
ting  the  Dumb  Terminal  into  small 
business  systems.  'They  assemble 
a  package  that  usually  contains  a 
disk,  memory,  a  printer,  and  a 
video  display  terminal  —  the  adapt¬ 
able  ADM-3A 

So  the  chances  are  that  when  you 
buy  a  small  business  system  froth 
someone,  it'll  contain,  you  guessed 
it- the  amazing  Dumb  Terminal. 

IT1AKESSTOCKOFTHE 

SITUATION. 

Many  businesses  are  using  the 
Dumb  Terminal,  along  with  a  light 
pen  (Universal  Product  Code 
Decoder),  to  keep  track  of  their 
inventory.  'The  decoder  is  interface 
to  the  Dumb  Terminal,  and  when 
a  piece  of  merchandise  imprinted 
with  a  Universal  Product  Code 
passes  under  it  the  item  is  entered 
into  a  computer  for  tallying. 

Simultaneously,  the  item  is  also 
displayed  on  the  ADM-3A's  screen 
— so  it's  instantly  available  for  qmck 
double-checking. 


Surprisingly  enough,  many 
computer  programmers  use  the 
ADM-3A  as  an  effective,  portable 
I/C  device.  'They  can  take  it  into 
.  a  back  room  or,  along  with  an  acous¬ 
tic  coupler,  to  their  homes  if  they 
wish,  and  compile  programs  nearly 
anywhere. 

By  using  telephone  lines,  they 
can  have  direct  access  to  a  compu¬ 
ter.  Or,  vrith  the  addition  of  an 
inexpensive  cassette,  the  program¬ 
mer  can  store  the  program  on 
tape  and  enter  it  into  the  mainframe 
at  a  later  date  —  vrith  no  loss  of  data. 


THE  DUMB  TERMINAL  PUTS 
ON  A  NEW  FACE. 

Some  of  our  more  ambitious 
customers  have  transformed  tfieir 
ADM-3As  into  sophisticated  ^aph- 
ics  terminals.  Simply  by  instaltog 
anoUier  PCB,  they've  enabled  their 
terminals  t<J  perform  complex  plot¬ 
ting,  graphics,  and  even  draw  charts. 

And  the  Dumb  Terminal  is  so 
adaptable  that  these  industrious  peo¬ 
ple  had  no  trouble  with  installation 
—  the  graphics  PCB  required  not 
the  slightest  cutting  or  soldering.  It 
simply  slipped  right,  in  anjd  started 
wdrkhig,  afl  in  a  matter  of  i^utes. 


We  discovered  that  many  com¬ 
puter  buffs  are  using  the  Dumb 
Terminal  as  an  inexpensive  way 
to  upgrade  their  systems.  After 
all,  ttie  equipment  found  on  most 
microcomputers  leaves  a  lot  to 
be  desired.  Such  as  the  tiny  five 
or  six-inch  screen,  for  instance. 

By  upgrading  to  the  ADM-3A, 
they  get  a  full  12-inch  screen  that's 
easy  on  the  eyes.  Not  to  mention 


SMART  BUY 


a  lot  of  capabilities  they  wanted,  but 
just  didn't  get  on  their  systems 
An  for  only  $895. 


THE  DUMB  TERMINAL.  THE 
HALLMARK  OF  VERSATILITY. 

When  you  get  right  down  to 
it,  the  Duinb  Terminal's  applications 
are  pretty  amazing. 

It  can  be  interfaced  vrith  a  stag¬ 
gering  variety  of  RS232  devices. 
Such  as  cassettes,  disks,  floppy  disk 
drives,  printers,  paper  tapes,  and 
readers,  to  mention  just  a  few. 

In  fact,  the  ADM-3A  is  compatible 
with  jiist  about  any  RS232  device 
you  can  name.  Even  otiier  video 
terminals,  if  you  ^h. 

And  people  caU  this  a  "dumb" 
terminal? 


WHAT  WILL  THEY  THINK 
OF  NEXT? 

Who  knows?  But  it  seems  that  as 
long  as  there  are  Dumb  Terminals, 
people  wiU  find  new,  unsuspected 
uses  for  fliem. 

Of  course,  the  ADM-3A  will 
continue  to  be  the  same  dependable 
data  entry  terminal  that's  made  it . 
an  indusby  legend. 

With  good,  reliable  features  and 
a  minimum  of  frills.  Nothing  could 
change  that.  'The  fact  is,  we  think 
that's  probably  the  main  reason  that 
so  many  people  have  come  up 
vrith  so  many  uses  for  the  ADM-3A 

Who  said  you  can't  teach  a  Dumb 
Terminal  new  tricks? 

LearSiegler,  Inc./Data  Products. 
Division,  714  N.  BroOkhurst  Sttwt, 
Anaheim,  CA  92803.  (800) 

854-3805.  In  California  (714) 
774-1010.  'TWX:  910-591-1157.  Telex: 
65-5444.  Regional  Sales  Offices: 

San  Francisco  (408)  2630506.  Los  . 
Angeles  (213)  454-9941.  Chicago 
(312)  279-5250.  Houston  (713) 
780-2585.  Philadelphia  (215) 
9680112.  New  York  (212)  5940762. 
Boston  (617)  423-1510.  Washington, 
DC  (301)  459-1826.  England 
(4867)  80666. 


DumbTei 


Gets  7,500  Requests  in  Five  Days 

LA.  Bus  Strike  Accelerates  Car  Pool  Service 


P«gel6 


September  17, : 


When  you  need  a  Hewlett-Packard 
desktop  computer,  chances  are  you 


That's  why  'rt  makes  sense  to  give 
Rental  Electronics,  Inc.  a  call.  Were  .V.  j 
renting’the  complete  H-P  line  as  if  there's  V ; ' 
no  tomorrow.  For  companies  that  need  - 
service  today. 

Wo'ye-got  nearly  $30  million  in  H-P  --T 

computers,  peripherals  and  instrumentation.  V  ■ 
Intel  developmenrsystems,  Tektronix  scopes 
and  electronic  gadgetry  from  all  the  top  manufacturer 
So  we're  sure  to  have  precisely  what  you  need  -  evei 
the  very  latest  equipment. 

Our  on-line,  real-time  computer  system  means  we  i 
givd’you  price  arxJ  availability  information  instantly, 
even  if  the  equipment  you  need  is  in  another  of  our  tf 
warehouses  across  the  continent. 

Give  us  a  call  at  800-227-8409  (415-856-7600  in 
California)  if  you  need  H-P 9645. 9e35A  and  9825 desk 
computers.  Or  any  of  the  complete  line  of  H-P 
peripherals.  And  do  it  today. 


iine/min  Dtcuion  D»u  Cotp.  printci 
't  brought  *U  the  veiuiors  togethe 
[plus  the  phone  compeny)  at  one  tim 


Seminars  Slated 
For  NoVv  Dec. 
On  Management 


TFASTVSE  CO 
TAPE  MANAGEMEI 


And  that  can  be  a  nightmare  H  your  company  ia 
growing.  That’s  why  Tower  introduced  TFAST¬ 
VSE.  A  3rd  generation  tape  management  sys¬ 
tem  to  meet  your  needs.  Your  programs  and 
peopie  can  spend  their  time  in  production — not 
in  searching,  waiting  and  hoping  that  what  they 
GET  is  what  YOU  want 

Gone  is  the  horror  of  accidentai  active  data 
destruction.  With  automatic  voiume  recogni¬ 
tion  you  end  those  sinister,  never-ending  job 
control  assignment  errors.  You  get  dramatically 
improved  throughput  and  resource  utilization, 
plus  ease  of  installation  and  implementation  for 
DOS/VSE,  DOS/VS,  EDOS/VS,  or  DOS/MVT 
users  .  .  .  and  even  CICS  on-line  inquiry  and 
update,  plus  \^ult  Management  System  at  no 
extra  cost 

TFAST-VSE  improved  throughput  is  ac¬ 
complished  with  new  and  unique  features 
which  no  competing  system  offers. 

•  ALL  OPERATOR  COMMUNICATION  IS  HANDLED  IN 
THE  PROBLEM  PROGRAM;  LTA  (Loglcal-TTanslenl- 
Area)  and  SVSLOG  arc  not  tiad-up. 

;  RESIDES  IN  THE  SVA,  i 


■  Only  TFAST-VSE  offer*  true  operatl 
ind«pendance.  The  uew’a  library  remain 
nal  IBM  sUle— no  phase*  are  re-namml  i 


New  features  and  facilities  of  TFAST 
you  to  control  and  efficiently  managi 
related  resources. 

•  AUTOMATIC-DATA-ENCRVPTION 


As  your  introductton  to 


The  Library  of 

Cempirter  and  Information  Sciences 


ENCiODPEDI^ 

soenS - 


SOFTWARE 

guidebook 


1111312222 

''3***2222 

I!!!!2222 


Choose  either 


This  $60.00  classic 
for  only  $3.00 
A  saving  of  95%! 

ENCYCLOPEDIA  OF 
COMPUTER  SCIENCE 


any  Other  3  books  for 
only  $1.00  each  (values  to  $74 .90) 


Mi 


Users  Offered  Choices 

DEC  ^osts  Mini  Software  Support 


^SQFTWABEfrSEBVlCES 


IBM  5  ATMS-II  and  DEC'S  Teco  im-  Foxboro,  ft 


8th  Comparative  Data  On-Line  Dictionary  System 

Backs  Uniform  Terminology 


ENGLEWOOD  CUFFS.  NJ.  -  Per-  user  to  enter  and  retrieve  terms  and 
sonnel  in  virtually  any  industry  that  meanings  u^quc  to  his  business^  ^d 

pecially  one  in  which  sUndard*def  ini-  lete  entries  as  they  become  obsolete.  At 


Softwareag 
mokes  stote-oMne-ort 


DB/DC 

oseosyosV^S. 

IAdabas.  The  easy-to-use  DBMS.  A  line  transactions ...  to  Remote  Job  Entry  Natural.  The  Interactive  Data 

member  of  the  elite  Datapro  Software  ...  to  interactive  program  development  Base  Langua^  that  saves  you 

Honor  Roll  for  two  straight  years,  ...  to  management  of  the  operating  envi-  time.  Natural  is  an' exciting  new 

Adabas  is  now  managing  the  data  ba.se  ronmept ...  to  control  of  the  communica-  departure  ftom  conventional  program- 
environment  for  over  375  major  com-  tions  network  .'..Complete  does  it  all.  ming  languages.  Designed  for  tomor- 
panies  and  organizations  from  St.  Louis  Com-plete  gives  you  features  you  can't  row’s  DB/DC  environment,  it  replaces 
to  Singapore.  Today,  each  of  these  or-  find  ,in  any  combination  of  other  the  cumbersome  languages  of  the 
ganizations  is  benefiting  from  the  power  software.  Things  like  Absolute  Task  Pm-  batch/fileage. 

of  a  true  data  base  environment  without  teetion.  No  application  -  test  or  prtxluc-  Natural  has  saved  90%  of  the  develop- 
allofthe  associated  costs,  simply  because  tion  —  can  ever  affect  the  integrity  of  ment  time  used  by  conventional  lan- 
Adabas  is  so  easy  to  use.  any  other  application  or  the  network,  guages. !  .andit’ssoeasythatyourieedn’t 

Many  users  of  Adabas  report  develop-  That’s  because  applications  are  insulated  be  a  programmer  to  use  it.  Natural  makes 
ing  meaningful  data  ba.se  applications  a  from  each  other  by  hardware  storage  it  simple  to  design  terminal  screens  and 
few  weeks  after  installation  -  and  true  protection.  communicate  with  the  data  base.  And  you 

Management  Information  Systems  whhin  AiMther  first:  Instant  .On-site  Sup-  can  forget  things  like  Frle  Definitions, 
a  few  months.  port.  When  your  on-line  data  base  net-  OPEN’s,  orcornpilations.  Youjustcreate 

Adabas  can  give  you  all  this,  and  more:  work  is  down,  every  minute  counts,  your  request  and  let  Natural  do  the  rest. 

•  An  integrated  Data  Dictionary.  Now,  Instarit  On-site  Support  brings  the  In  conjunction  with  Adabas  for  Data 

•  A  sophisticated  inquiry  and  update  expertise  of  our  top  DB/DC  technicians  Management  and  Com-plete  for  Corn- 
language.  right  into  your  computer  room  through  a  munkations  Management,  Natural  brings 

•  Aneasy-to-use  report  creation  language.  .  remote  dialup  facility  of  Com-plete,  as  you  the  power  of  a  DB/DC  environment 
•Full  data  base  creation  .and  support  fa.stasaphonecall— day  or  night.  quickly  and  easily. 

utilities.  All  these  features  helped  Com-plete  Find  out  about  the' state-of-the-art. 

•  Interfaces  to  all  major  TP  monitors.  become  the'  first  Data  Communications  For  information  about  these  Software  ag 
Com-plete.  The  only  DC  System  System  ever  •  awarded-  International  products  for  360, 370,  of  303X  computers, 
that  does  it  all.  Com-plete  lets  you  Computer  Programs’  ’Million-in-One"  simply  call  our  nearest  office  or  mail 
manage  all  on-line  activities  in  one.  Award  for  sales  over  $1,000,000  in  its  the  coupon  below.  We  will  also  be  glad 
software  i^uct.  From  processing  on-  first  year.  to  arrange  a  presentation  at  no  obligation. 

fisaPbiunrsag 

OF  NORTH  AMERICA.  INC  . 

North  American  Corporate  Headquarters:  Reston.  Virginia  (703)  860-5050  •  North  American  Offices:  Atlanta  (404)  'W8-I9‘X) 
Chicago(3l2)  298-4134  •  Detroit  (313)  3544)424  •  Houston  (713)  444-2651  •  Los  Angeles  (714)  4^8410  •  Miami  (305)  989-4814 
New  York  (212)  682-2780  •  San  Francisco  (415)  332-3890  •  Toronto  (519)  653-6142  •  Mexico  City  (905)  550-8033 
European  Corporate  Headquarters:  Darmstadt.  NVfcst  Germany  6151-82747 

r  Software  ag  of  North  America,  Inc. 

I  Reston  International  Center,  H800  Sunrise  Valley  Drive,  Reston.Viiginia  22091 
I  Please  send  details  about: 

I  □  Adabas  □  Natural 

I  □  Com-plete  □  Please  call  to  arrange  a  presentation . 

!  Name_ _ _ — - -  Company  name - 

_ _ _  City - 

I  State _ Zip -  Phone - 

I  Type  of  Computer - - Operating  System - 

I  cw  3M  Worldwide  Support 
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Keeping;  manutact Urol's 
oumpolitive  in  the  1980s 

I  ibor  optics  makes 
light  work 


IJidiig  the  ceiiiiig 
on  productivity 


Today’s  manufacturer,  faced  with 
the  growing  need  to  increase  effi¬ 
ciency  and  pnxfuctivity  while  at  the 
same  time  reducing  costs,  is  finding 
it  increasingly  difficult  to  remain 
competitive  without  turning  to  some 
sort  of  cm-line  ccsnputer  infcmna- 
ticBi  management  system. 

In  the  ei^;ineeniig  department, 
computers  of  all  sizes  are  being 
used  at  every  sta^  of  product 
design  and  development  to  solve 
technical  problems. 

On  the  manufacturing  floor, 
computers  from  desktops  to  minis 
to  larger  systems  are  being  applied 
to  such  tasks  as  machine  and  pro¬ 
cess  control,  materials  and  produc¬ 
tion  maiiagement,  warehousing, 
and  sluppihg. 

And  in  marketing  and  sales, 
computer  sy^ems  not  only  process 


orders,  but  provide  analysis  for 
product  forecasting  and  business 
tren&. 

Finally,  as  an  administrative 
tool,  computers  play  key  roles  in 
cost  accounting,  financial  manage¬ 
ment,  accounts  receivable,  and 
payroll. 

Historically,  the  information 
needs  of  most  manufacturing  com¬ 
panies  were  processed  ori  one 
central  computer  system.  Over  the 
past  few  years,  however,  many 
innovative  companies  have  b^n 
to  recognize  the  benefits  of  distribu¬ 
ting  their  processing  in  order  to  give 
each  department  more  responsive . 
control  over  their  own  systems.  In 
this  process  of  placing  computer 
power  closer  to  its  users,  manu¬ 
facturers  still  need  to  ensure 
that  they  maintain  the  advantages 
of  integrated  information 


and  centralized  planning 
and  control. 

Overall  planning  is  vital  to  assur 
ing  that  major  functional  areas  are 
not  isolated  from  each  other. 

For  example,  purchasing  manag 
ers  mi^t  review  test  and  quality 
assurance  data  before  placing  new 
orders  with  a  supplier;  or  manufac 
turingmanagers  could  scrutinize 
production  data  to  determine  lead 
times  for  delivery  to  customers; 
or  production  managers  can  re¬ 
schedule  operations  based  cm 
timely  information  concern¬ 
ing  process  yields  cone-  / 


lated  with  the  production  plan. 

Today,  some  computers  are 
capable  of  integrating  these  dis¬ 
tributed  functions  via  networking, 
providing  a  consistent  information 
system  solution. 


Hewlett-Plackard  has  a  broad 
range  of  products  that  include  a 


variety  of  networkable  computers, 
software,  peripherals,  and  instru¬ 
mentation.  As  a  result,  integrated 
information  systems  can  now  be 
planned  to  increase  productivity  in 
all  areas  of  manufacturing  com¬ 
panies,  and  provide  all  the  benefits 
of  distributed  processing  while  still 
allowing  centralized  coordination. 


Light-years  ahead 

Fiber  Optics,  a  technology  con¬ 
sidered  to  be  tomorrow’s  data  cchh- 
mUnications  technique,  has  already 
been  incorporated  by  HP  into  its 
12050A  Fiber  Optic  Link— the  first 
HP4B  (HP’s  IEEE  488  interface 
standard)  optical  data  transmissibn 
device  ever. 

Manufacturers  can  now  benefit 
from  the  many  valuable  advantages 


offered  by  this  technology,  whidi 
include  electromagnetic  immunity, 
safety  within  explosive  environ¬ 
ments,  high  speed,  and  remote 
instrument  communications. 

With  the  Fiber  Optic  Link,  a  user 
can  transmit  data  through  the  most 
severe  surroundings  imaginable 
with  total  electrical  isolation,  pro- 
vidir^  complete  immunity  from 
noise. 

This  means  that  fiber  optic  cables 
can  operate  in  the  presence  of  both 
electrical  fields  (hi^  volta^, 
switches,  relays,  lightning,  etc.)  and 
magnetic  fields  (rotating  machinery, 
transformers,  etc.)  without  being 
affected  by  spurious  electrical 
spik^  that  endanger  data  being 
carried  to  a  ccMnputer.  And  since  no 
electrical  energy  is  being  trans¬ 
mitted  by  the  link,  even  if  damaged 
it  is  safe  to  use  in  an  explosive 
environment. 

This  makes  the  12050A  an  excel¬ 
lent  way  to  transmit  data  between 
an  HPIOOO  or  HP9800  computer 
and  remotely  located  HP-B-com- 
patible  instruments.  Not  only  can  a 
single  Link  connect  up  to  14  instru¬ 
ments  in  clusters  at  distances  of  up 
to  100  meters  (328  feet),  but  multi¬ 
ple  Links  can  be  used  to  connect 
many  more  instruments. 

Under  certain  conditions, 
fiber  optics  can  transmit  data  at 
rates  up  to  20  times  faster  than 
standanl  coaxial  cable— vital  in 
ihany  rral-time  instrumentation 
applicationa.  The  data  transfer  is 
20K  bytes/second  between  an 
HP-B  device  and  the  computCT. 
iHuthermore,  the  Link  enables  a 
computer  to  handle  a  service  re¬ 
quest  interrupt  (SRQ)  ftxmi  any 


remote  device  within  lOOpxs. 

Hence,  with  the  trend  toward 
smarter  and  fasto*  instruments,  the 
Link  provides  a  way  to  prevent 
costly,  time-consuming  communica¬ 
tion  bottlenecks.  As  a  result,  the 
12050A  liidc  is  outstanding  for 
today’s  growing  compute^based 
instrumentation  apqslications. 

Higjbly  reliable  and 
easy  to  use 

bi  application,  two  12050A  Link 
units  must  be  used  for  eadi  remote 
site.  Dual  channel  fiber  optic  cable 
connects  the  two  units.  In  this  way, 
each  Link  functions  as  a  transmit- 
teiAeceiver,  with  HP-B  bit-parallel 
protocol  automatically  convert^  to 
bit-seral  information  for  transfer 
over  the  fiber  optic  cable. 

No  special  programming  is 
required  for  operation  erf  remote 
devices.  HP4B  devices  conununi- 
cate  programmatically  via  the 
12050A  units  just  as  they  would  in 
local  operation. 

With  the  silicori-cm-sapphire 
(SOS)  microprocessor  that  is  con¬ 
tained  in  each  12050A,  data  integ¬ 
rity  is  carefully  maintained.  If  a 
transmission  error  is  found  (using  a 
checksum  comparison  algorithm), 
retransmissicxi  automatically  con¬ 
tinues  until  the  correct  data  byte 
is  received. 

As  for  durability,  the  f  ibets^tic 
cable  has  proved  more  rugged  than 
conventional  wirecaMes. 

Sedng  the  light 

^r  more  infoiination  on  how  this 
new  technology  can  apply  to  the 
manufacturer,  please  indicate  A  on 
the  reply  card. 


Computer  Advances 
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Fact^data  collection: 
puttingittowork 


Now,.factory  managers  can 
quickfy  and  easily  put  together  a 
real-time  factory  data  collection 
system— without  extensive  and 
costly  programming— tailored  to  a 
variety  of  specific  user  applications. 

DATACAP/lObO- HP’s  new 
applications  ^ftware  tool — enables 
you  to  build  an-interactive  system 
that  allows  fast  access  to  a  continu¬ 
ing  flow  of  accurate  and  timely  fac¬ 
tory  information.  The  ability  to 
retrieve  data  on  critical  production 
processes  or  procedures— at  any 
time  and  in  either  display  or  hard¬ 
copy  format — has  created  a  “quality 
information”  process.  With  this 
new  capability,  managers  can  now 
see  problems  as  they  arise,  and  take 
corrective  action  immediately  to 
prevent  situations  that  could  cost 
the  company  ihuch  time  and  money. 
.  With  DATACAP/1000,  aU  infor¬ 
mation  is  captured  in  real-time 
directly  from  the  factory  floor,  and 


can  be  validated  to  ensure  accuracy 
—resulting  not  only  in  lower  infor¬ 
mation-handling  costs,  but  in  qual¬ 
ity  information  upon  which  to  base 
important  production  decisions.  If  it 
is  available,  information  concerning 
every  phase  of  production  can 
immedately  be  at  the,  fingertips  of 
everyone  concerned.  No  longer  will 
the  manager  be  flooded  with  too 
much  data,  or  data  that  is  unorga¬ 
nized  or  delayed  somewhere  in  the 
system. 

In  short,  DATACAP/1000  is  an 
efficient  means^of  keeping  manufac¬ 
turers  alive  and  productive  in 
today’s  competitive  business  world. 

Hard-nosed  software . . . 
the  DATAC  AP  approach 

DATACAP/1000  is  a  data-entry 
software  product  designed  for  use 
with  an  HPIOOO  computer  system. 
It  enables  users  to  process  informa¬ 
tion  collected  by  data-capture 


(HP3075/7^  or  timekeeping 
(HP3077)  input  terminals— as 
many  as  56  per  computer— in  real 
time  for  immediate  use.  In  addition, 
instrumentation  can  also  be  con¬ 
trolled  by  a  single  HPIOOO  through 
the  HPdB  12050A  Fiber  Optic  Unk 
or  other  local  interfaces. 

Using  DATACAP/1000,  slow 
and  error-prone  manual  methods  of 
recording  data  are  eliminated,  and 
gathering  of  information  is  not  only 
up-to-the-minute,  but  accurate  and 
cost-effective.  And,  for  even  more 
powerful  data  processing,  distrib¬ 
uted  systems  networks  (DSN)  can 
be  established  to  communicate 
between  HPIOOO  and  HP3000 
systems. 

When  combined  with  IMAGE/ 
1000— HP's  data-base  management 
software — DATACAP/1000  is  able 
to  oi^anize  the  continuous  flow  of 
up-to-date  manufacturing  and  work 
data  to  generate  automatic  status 


“GOOD  MORNING,  JOHN  ”  ENTER  JOB  CARD  OPERATION? 
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reports  on  either  sequence,  entry  method,  data  vaU-  In  addition  to  numerics,  the  key- 

CRT  display  termi-  ^  ^1  dation,  and  storage.  board  includes  15  prompting  lights 

nals  or  hard-copy  1  i  H|  Once  the  user  has  designed  all  to  guidethe  user  through  each  . 

line  printers.  KJHJ  - .  possible  transactions  transaction,  qnd  10  special  func- 

^1.  that  will  be  required  tion  keys.  Keyboard  data  is  dis- 

How  it  works  {forexample,onefor  played  on  a  15-digit  visual  readout. 

There  is  no  turn-  ■  inventory  control,  one  which  can  also  be  used  |o  display 

key  solution  applic-  for  work-in-progress  data  being  sent  to  the  tenninal  from 

able  to  all  problems  on  the  monitoring,  and  others  the  computer.  For  hard-copy  record- 

factory  floor.  DATACAP/1000,  ^  representing  different  ing,  a  50-lpm  thermal  printer  is 

however,  can  be  easily  tailored  to  phases  of  factory  production ),  a  available.  For  seairity  purposes,  a 

meet  most  user  requirements.  And  program  is  created  through  code  may  be  assigned  to  a  user, 

once  placed  on  line,  it  requires  no  DATACAP/IOOO  that  wUl  continu-  allowing  access  to  specific  transac- 

special  programming  expertise  to  ally  monitor  all  or  a  portion  of  the  tionsonly. 

operate.  rhany  factory  input  terminals.  Foreachdatatransactiomtem- 

To  adapt  DATACAP/1000  to  a  After  the  DATACAP/1000  pro-  porary  storage  is  provided  until  the 

specific  application,  a  user  must  grams  have  been  established,  data  user  indicates  that  the  transaction 

define  specifications  for  data-entry  entry  itself  can  be  made  at  any  one  is  complete.  At  that  time,  DATA- 

transactions  that  will  represent  the  of  the  many  input  terminals  deployed  C/VP/KXX)  records  the  data  (along 

bulk  of  factory  data  processed  by  throughout  the  factory  floor,  using  with  the  transaction  number,  termi- 

the  manufacturer.  This  is  accom-  one  of  four  input  modes:  a  function/  nal  identification,  data,  and/or  the 

plished  through  a  simple,  interne-  numeric  keyboard,  alpha-numeric  time  of  day,.if  request^)  on  mag- 

tive  process  on  a  display  terminail  punched  (80-column)  cards,  mark-  netic  tapre,  cartridge  disc  file,  the 

using  plain  language,  and  typically,  sense  (pencil)  forms,  or  typ)e41I  IMACjE  data  base,  or  a  storage 

includes  instructions  for  entry  plastic  perforated  identity  badges.  Continued  on  page  8 


Materials  management 
made  more  manageable 


In  the  past,  the  users  ci  material 
■  requirements  planning  qrstems 
were  faced  with  a  number  of  frus- 
tratingdata  processing  problems: 
long  tum-aroimd  time,  inaccurate 
data,  lack  of  good  documentation, 
costfy  and  inflexible  software, 
long  and  difficult  implementation, 
inadequate  trainii^,  and  practically 
no  q^stems  support. 

Today,  however,  the  application 
(rf  computers  to  tlM  manufacturing 
worid  can  be  a  lot  friendlier.  Pack¬ 
aged  applications  software  is  not 
only  easier  to  insteill  and  use,  but 
eliminates  the  need  for  costly  in- 
house  software  development  and 
maintenance.  Using  a  package 
designed  for  use  by  operating  per¬ 
sonnel,  manufacturers  can  now 
reduce  inventories,  eliminate  annual 
inventory  shutdown,  increase  cus¬ 
tomer  satisfaction  through  on-time 
shipments,  and  improve  people 


An  integrated 
sdution 

Within  the  past  year,  Hewlett- 
Packard  has  introduced  four  soft¬ 
ware  products— all  part  of 
MFG/3000— that  help  manufac¬ 
turers  to  improve  inventory  man¬ 
agement,  control  costs,.and  obtain 
more  timely  and  accurate  informa¬ 
tion  on  which  to  base  purchasing 
and  manufacturing  decisions. 

And  the  MFG/3000  products 
talk  to  one  another,  so  that  manu- 


Timely  materials  information  will 
help  keep  production  plans  current 
and  save  inventory  costs. 


factoring  users  from  more  than  one 
department  now  can  communicate 
and  use  information  collected  from 
almost  everywhere  in  the  manufac¬ 
turing  operation,  from  engineering 
and  assembfy  to  inventory  control 
and  product  planning. 
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An  important  advantage  of 
MFG/SOOO  is  the  ease  and  speed 
with  which  the  user  can  enter, 
retrieve,  and  modify  data  via  an 
interactive  terminal.  Easy-to-use 
HP  CRT  terminals  are  used  to  enter 
data  on  forms  that  resemble  those 
typically  used  in  materials  planning 
and  control  departmeiits. 

On-line  transaction  menus  are 
shown  on  the  terminal  screen  to 
guide  the  user  in  making  entries.  If 
unsure  of  the  proper  entiyr  to  make, 
the  user  can  initiate  a  “help”  pro¬ 
cedure,  which  will  display  informa¬ 
tion  on  the  screen  to  assist  in 
making  the  correct  entry. ' 

MFG/3000  was  designed  pri¬ 
marily  for  the  manufacturer  who 
assembles  standardized  multipiece 
products  in  lots,  and  includes  the 
following  products: 

EDC/3000  ,  the  En@- 

neering  Data  Control  portion  of 
MFG/3000,  is  used  to  maintain 
an  IMAGE/3000  data  base  oh 
every  item  in  the  materials  inventory. 
This  includes  part  numbers,  prod¬ 
uct  descriptions,  costs,  bills  of  ^ 
material,  standard  routings,  and 
engineering  or  materials  changes. 

With  all  data  easily  entered  and 
edited  on  interactive  CRT  display 
terminals  with  specially  formatted 
screens,  EDC/300P  allows  users  to 
have  high  confidence  in  the  accu¬ 
racy  of  all  information. 

IOS/3000,  HP’s  Inventory, 

and  Order  Status  product,  main¬ 
tains  information  in  an  IMAGE/ 
3000  data  base  to  manage  the  use 
of  materials  documented  by 
EDC/3000. 


By  continually  reviewing  all  data 
interaetively,.the  user  can  predict 
and  control  inventory  activity.  And 
IOS/3000  will  maintain  a  complete 
and  accurate  record  of  all  on-line 
transactions  affecting  inventory 
balances; 

In  the  event  of  exceptional  inven¬ 
tory  conditions,  lOS/3000  will 
issue  recommendations  for  correc¬ 
tive  action  well  before  the  situation 
becomes  critical. 


MRP/3000,  Material 

Requirements  Planning,  simulates 
the  complex  flow  of  material  neces¬ 
sary  to  meet  a  production  schedule. 

Using  bills  of  material,  parts  on 
order,  and  inventoiy  status  informa¬ 
tion  provided  by  the  other  MFG/ 
3000  products,  and  a  company’s 
master  production  schedule,  NIRP/ 
3000  recommends  a  plan  for  mate¬ 
rial  acquisitions  that  will  satisfy 
that  schedule. 

If  a  particular  material  or  com¬ 
ponent  is  jn  short  supply,  MRP/ 
3000  either  suggests  an  order  to 
replenish  the  supply,  or  expedites  an 
existing  CHxler. 


SPC/3000 calculates 

Standard  Product  Costs— includ¬ 
ing  material,  labor,  and  overhead 
—of  each  subassembly,  assembly, 
and  finished  product  in  a  manu¬ 
facturing  operation.  Based  on  the 
current  costs  entered  into  the 
EDC/3000  data  base,  SPC/3q00 
establishes  a  standard  cost  for  a 
product  at  each  stage  of  its 
assembly. 

With  this  product,  not  only  is 
time  saved  ki  the  calculation  of  a 
product’s  cost,  but  a  manufacturer 
can  simulate  any  chai^K  in  a  pro¬ 
duction  i^ocess  before  actual  imple¬ 
mentation  of  a  new  standard. 

Each  element  of  MFG/3000  has 
been  designed  to  solve  a  particular 
manufacturing  proWem.To  achieve 
a  total  k)lution  to  the  materials 
management  challenge,  however, 
they  should  be  implemented  together 
to  form  an  overall  integrated  mate¬ 
rials  planning  and  control  system. 

At  HP,  die  expertise  gained  from 
years  of  manufacturing  experience 
has  been  used  to  successfully 
develop  ^  crff-the-shelf  software 
package  to  substantially  enhance 
the  management  olmaterials  plan¬ 
ing  probkms.Tested  and  proven 
by  use  at  numerous  customer 
installations,  MFG/3000  is  quickly 
implemented  and  easy  to  use.  It  i§ 
truly  a  cost-effective  approach  to 
help  increase  the  manufacturer’s 
productivity. 

If  your  would  like  more  infor¬ 
mation  on  Hewlett-Packard’s 
packaged  applications  software  for 
materials  management,  please 
check  D  on  the  repfy  card. 
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Apacemakitig 

mimnetwQik 


The  following  stoiy  gives  an 
example  of  how  a  manufacturer 
has  successfi^  qjplied  the  tech¬ 
nique  of  Districted  Systems 
Networicing  (HP  DSN)  in  inte- 
gratii^  nuCifacturing  process 
applicati<xis: 


A  distributed  prcx:essing  network 
of  three  Hewlett-Packard  1000 
minicomputers  is  the  key  to  testing 
arid  quality  assurance  at  Medtronic, 
the  world’s  largest  manufacturer  erf 
cardiac  pacemakers. 

“The  HP  system  has  helped 
increase  the  effidaicy  of  our  pace¬ 
makertesting  by  400  percentr  said 
Vehi  Menk,  senior  project  engineer 
at  the  Rice  Creek  FaciUty  in  Fridley, 
.  Minn. 

By  using  Hewlett-Packard’s 
DS/IOOO  srrftware  to  link  the  three 
computers,  Medtronic  has  created  a 
system  it  calls  MED-l^T  (for  mini- 
,  computer  electronk:  data  network). 
This  system  operates  five  stations 
for  performing  long-term  life  test¬ 
ing,  lo\v-volume  qualification 
testing,  and  high-volume  receiving- 
insp^on  testing  of  pacemaker 
components. 


Other  features  of  the  network  are 
shared  resources  and  mutual  back¬ 
up  among  the  minis,  simultaneous, 
real-time  test  program  development, 
interchangeability  of  the  computers, 
and  ease  of  interface  with  the 
HP-IB  (interface  bus)  links. 

One  HPIOOO  is  the  central  pro¬ 
cessor,  which  is  used  for  program 
development,  pacemaker  life  tests, 
and  for  checking  out  test  hardware. 
This  processor  also  stores  test 
programs  for  downloading  the  two 
satellite  computer  systems  cur¬ 
rently  testing  about  40  different 
parts  and  devices.  Seven  other 
HPlOOOs  are  used  by  the  company 
for  other  related  purposes. 

A  portion  of  the  data  collected  is 
transmitted  to  an  IBM  370  system 
for  archival  storage  and  trend 
analysis. 

The  multiprogramming  capabil¬ 
ity  of  the  HPIOOO  allows  simultane¬ 
ous  testing  of  both  fast  and  sfow- 
running  device  types,  a  feature  not 
often  found  on  test  systems  that  are 
commercially  available. 

If  you  would  like  more  informa¬ 
tion  on  HP  Distributed  Systems 
Network  software,  please  check  E 
on  the  reply  card. 


Factory  data  collection 
(continued) 

medium  provided  by  the  user  via  a 
special  subroutine. 

DATACAP/IOOO  alsnprovides 
other  user  features.  For  those  requir¬ 
ing  an  audit  trail  for  specific  types 
of  data,  a  logging  of  aU  pertinent 
transactions  can  be  selected  and 
recorded.  To  ^se  support  and  main¬ 
tenance,  documentation  for  each 
transaction  specification  can  be 
provided. 

For  more  information  on  HFs 
factory  data  collection  software, 
DATACAP/IOOO,  please  check  B 
on  the  reply  card.To  find  out 
more  about  HP’s  durable,  low-cost 
data  capture  terminals,  check  C. 


Computer  Advances  is  written  to 
inform  professionals  of  the  latest 
technic^  contributions  from 
Hewlett-Packard.  You  are  invited 
to  receive  issues  at  your  place  of 
business  or  residence.  Write 
Bob  Ingols,  Editor,  Computer 
Advances,  11000  Wolfe  Rd., 
Cupertino  CA  95014. 


HEWLETT 


PACKARD 


Hewlett-Packard 
Attn:  Computer  Advances  , 
1 1000  Wolfe  Road 
Cupertino  CA  95014 


Training  in  the  '80s  —  Part  1 

DP  V\^  Change,  But  Support  Still  Necessary 


Lastly,  because  of  the  increasing  em¬ 
phasis  upon  businesslike  measurabil¬ 
ity.  a  much  more  intensive  training  ef- 


tools  as  the  company  embraces  them. 
Secorid,  because  of  the  increasing 


expansion.  In  fact,  growth  in  the  more  tioners  an  assemblag 
tiing  than  in  the  earlier  days,  and  noth-  How  then  should 


Enter  the  1980  Computerworid 
button  contest. 

Every  year,  as  all  you  button  freaks  know.  Com- 
»•  puiorworld  distributes  ions  of  thousands  of  but- 

the  Computer  Expos  and  other  trade  shows  across 
people  have  tome  to  look  for  those  buttons,  and  they 

This  year,  we  re  going  to  give  you  a  chance  to  participate 
in  the  tradition.  We*re  looking  for  good  button  suggestions— 


an  increase  in  the  use  of  sophisticated 
applications  packages  and  the  contin¬ 
ued  growth  in  the  number  arul  si2e  of 

If  one  overall  trend  is  apparmt,  it  is 
that  data  processing  itself  has  clearly 
become  more  businesslike.  It  is  subject 
now  to  the  kinds  of  productivity  mea¬ 
surement,  both  in  terms  of  production 
and  cost  absorption,  as  other  depart¬ 
ments  in  the  company.  In  the  old  days.  • 
management  considered  DP  practi¬ 
tioners  an  assemblage  of  eithermystics 


Written  by  the  manager  of  the  Boston  office  of  Romac  &  Associ¬ 
ates,  personnel  consultants,  this  article  provides  a  basic  picture  of 
training  and  its  palce  in  the  DP  scene  of  the  next  decade.  In  his  next 
article.  Bond  comments  more  directly  on  the  psychological  makeup 
of  the  DP  professionals  who  are  to  be  supported  by  training. 


Give  US  your 
slogans, 
your  thoughts, 
your 

iwitty-one-liners 
yearning 
to  breathe  free. 


BYTE 


Bf^UD 


The  best  general  ledger 
software  system 
for  our  bank? 


We  chose  ET.I.! 
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Support  More  Important 
As  DP  Operations  Change 


Listings  Welcome 


WHITE  plains;  n.y. 

dale  its  Agency  Autonul 
lAAC).  the  nonprofit  Ins 


intelligent  terminals  i 


r  competitors 


dOOman  field  service  force  in 
the  United  Suites  alone. 

What's  nriore,  substantial  quan¬ 
tity  discounts  position  the  MDT 
family  as  the  most  cost-effective 
intelligent  terminals  on  the 
market’ for  the  OEM  and  end- 
user  alike. 

'  Need  moreinformationf  Clip  and 
mail  the  coupon  below  today. 


Smart,  Powerful— and  Morei 


How  far  can 

PDT-Il  intdligent  terminals 
take  your  netwcdc? 


How  far  do  you  want  to  go? 


Digital  PDT- 11' s  are  more  than  a 
sopb^ticated  fonn  of  local  intelli¬ 
gence.  They  offer  more  ways  to 
grow  than  any  other  networking 
hardware  On  the  market. 

That's  because  PDT-Usoftware  is 
compatible  with  a  whole  range  of 
Digital  computer  products— from 
minis  to  medium-scale  computers 
to  the  32-bit  VAX.  Plus  a  variety  of 
options,  including 2780  and  3^ 
batch  communications  protocols, 
and  a  whole  family  of  printers, 
terminals  and  accessories. 

One  of  the  keys  to  our  network¬ 
ing  flexibility  is  the  PDT-11/150 
series.  The  basic  PDT-U/ISO  termi¬ 
nal  includes  processor,  memory 
and  single  or  dual  floppy  disk 
drive.  And  it  offers  a  unique  method 
for  simjde,  low-cost  expansion: 

By  clustering  three  additional  ter¬ 
minals  around  a  PDT-U/ISO,  you 
get  four- way  local  intelligence  at 
OEM  prices  of  less  than  feOOO  per 
terminal.  No  other  system  can 
match  that  kind  of  economy. 

And  by  hanging  a  numbw  of 
clusters  off  a  single  Digital  host, 
you  can  extend  your  network— 
and  your  savings— even  further. 


also  offer  a  range  of  config¬ 
uration  possibilities  within  the 
PDT-Uramily  itself,  including  the 
PDT-ll/130,  with  tape  storage,  and 
our  downline-loadable  inteUigent 
terminal,  the  PDT-ll/UO. 

In  short,  when  you  use  PDT-U/ 
ISO's  as  your  basic  networking  ter¬ 
minals,  you  can  build  up  or  down— 
wherever  your  application  takes 
you— without  ever  outgrowing 
your  existing  components. 

And  without  ever  hitting  a  dead 
end. 

For  details,  call  your  Digital 
Equipment  Corporation  Sales 
Representative.  Or  contact  Digital 
direct:  toU  free  800-22S-9220  (in 
Mass,  and  Canada,  617-481-7400 
ext.  S144),  Digital  Equipment 
Corporation,  Dept.  NR  2/2, 146 
Main  Street,  Maynard,  MA017S4. 
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Wavetek  Supports  Voice 


Future  Strategy, 
Management, 

&  Design  for: 

■  Distributed  Processing 

■  Data  Base 

■  Networks 

•  Corporate  Strategy 


Washington.  D.C.  October  15-19 
LosAngeIn  October  22-25 

Boston  November  5-9 

Chicago  Noven^er  26-30 


(Continued  from  Pa$e  47} 

The  microprocessor-based  ADC1500 
performs  I/O  operations  on  up  to  32 
•  telephone  lines  simultaneously.  The 
controller  translates  Touch-Tone  sig- 

translates  the  commands  into  voice  re¬ 
sponse  from  a  940-word  vocabulary 
and  handles  terminal  multiplexing  and 

The  ADC1500  includes  Waveteks 
I  Model  1407  data  set  receiver,  which  di¬ 
gitizes  the  mullifrequency  Touch-Tone 

into  a  form  appropriate  for  terminals 
within  the  user's  network,  the  spokes¬ 
man  said.  The  1407  also  features  a 

tance  operator  under  the  host  CPU's 
the  assistance  operator  if  the  host  CPU 

Based  on  Digital  Equipment  Corp.'s 
POP-ll  minicomputer,  the  ADC1700 
can  act  as  a  front-end  processor  or  as  a 
>tand-alone  data  collection  center,  fhe 


The  ADC1700,  includes  a  floppy  dish 
for  program  loading  and  a  DEC 
Decwriter  II  telilprinter  for  console 
control  and  data  logging. 

The  AEX1700  can  be  counted  to 
the  host  CPU  in  three  ways:  as  a  direct 

multiplexer  channel  —  aDowing  the 
ApCZOOO  to  emulate  a  standard  IBM 

u;r^n^*'^^nuoUeT^I?re^y  'on  7hc 
channel,  allowing  multipoint  commu- 
nic^tiuns;  or  directly  through  a  9,600 

An  ADC2000  configuration  with  one 
ADC1500  costs.about  $80,000.  while  a 
fully  extended  configuration  with 
eight  ADC15005  can  cosf  up  to 
$600,000. 

Wavetek  is  offering  nationwide  field 
service  support  for  aH  its  systems,  the 
spokesman  noted  from  9045  Balboa 
Ave..  San  Diego,  Calif.  92123 


Modem  Standard  Planned 

(Continued  from  Page  47}  General  Dalacomm  has  field-tested, 

i  ceiver  synchronization  for  the  next  ,  tions,  a  fast-poU  V.27  modem  that 


Software  Lets  Terminals  Codex  to  Carry  Infoguard  Line 


Function  in  SNA  Networks 

ANN  ARBOR  Mich.  -  Software  The  package  reauirw  .<  mmimuir 


MANSFIELD 


New  device  cuts  phone  costs 
by  concentrating  data 
for  nriore  effective  transrnission. 


(SDLC 


Datapoint  Users 
Get  CRT  Station 

bAN  ANTONIl-  '  -xa.  -  Daw- 


Onthelai 
Of  Effective 
DPAiicEts 

By  J.Buike  Hansen 


rime  just  isn't  what  it  used  to  be. 
Computer  technology  and  infor- 
mation  on  the  move  have  fevolu- 
tionized  the  art  of  stealing  and 
made  it  more  worthwhile.  While  the  tradK 
lional  armed  robbery  will  net  a  criminal  an 
average  of  $10,000,  goring  $1  miUion  or 

It  is  no  wonder  then  that  security  of  infer- 
ination  from  unauthorized  disclosure,  modi- 

the  first  punched-card  system.  But  the 
tios^"  data  card  shop  was  exposed  to  only 

of  it  sensitive  or  proprietary  —  will  exceed 
that  of  voice  traffic  over  common  carrier 
lines.  Moreover,  because  irost  companies 

computer^syslems  as  thesingle  major  source 

increasing  concern  of  management. and  has 
led  “to  recent  privacy  legislatipn  and  regula- 

So,  wb  recognize  .that  data  security  is  nec- 

is  required  for  compliance  with  laws  and 
regulations.  We  are  also  convinced  that  the' 

tion  utilization  will  present  ever-increasing 

We  understand  the  concern  of  manage- 
ment  and  the  attention  of  DP  professionals 
and  auditors  to  the  heed  for  computer  secu¬ 
rity.  What's  the  problem?  . 


Vity  and  control  of  information  as  well  as  the 
appraisal  of  how  well  organizational  policy 
has  been  carried  ou  t  and  cost  efficiencies  ob- 
'served.  In  today's  organizational  environ¬ 
ment,  however,  the  audit  tracks  have  turned 
’  into  bits  and  bytes,  and  the  processes  have 
moved  from  ledgers  and  journals  to  tapes. 

too  often  the  decisions  for  major  capital  in¬ 
vestments  in  computer  technology  are  made 

lurers,  without  the  direct  involvement  of  in¬ 
ternal  auditors  and  management. 

iors  must  certify  the  accuracy  and  safety  of 
information  through  the  computer  system 

typically  they  know  little  or  nothing  ateut 
basic  DP  technology.  They  have  little  time 
and  few  resources  to  keep  up  with  DP’s  de¬ 
sire  to  innovate  oc  the  computer  industry's 
necessity  to  sell,  given  managements  un- 


•  Compounding  the  syndrome,  educational 


insNlutiuns  are  behind  in  preparii^  cumput- 

puter  technologists.  At  the  precollege  level, 
it  makes  little  difference,  really,  which  ap¬ 
proach  Is  taken.  But  even  at  the  college  level, 
institutions  generally  dp  not  seem  to  be 
making  a  quick  enough  response  to  have  a 


ain  present  auditors 


ponentially. 

Besides,  who  has  lime?  Management  can 

while  we  need  -the  computer  security,  wi 
(Continued  o«  In  Depth/2) 


EFFECTIVE  DP  AUDITS 


In  Depth/2 


In  Depth/3 


EFFECTIVE  DP  AUDITS 


function.  - 

•  Presently,  44  agencies  with  appropri¬ 
ations  of  $6  million  or  560  employees 
are  required  to  have  a  full-time  inter¬ 
nal  audH  function.  Thirty-five  other 

ing  service  from  the  Bureau  of  Au¬ 
dits,  Department  of  Administrative 
Services.*  The  bureau  also  evaluates  all 
audit  work  plans  and  reports  and  con¬ 
ducts  training  sessions  for  ail  internal 
auditors. 

Need  Identified 

With  the  help  of  outside  compliance 
audit  reports,  the  Bureau  of  Audits 
identified  a  need  for  additional  techni¬ 
cal  DP  knowledge  to  assure  quality  au- 

A  telephone  survey  of  16  State  agen¬ 
cies  in  December  1976  revealed  that 
only  six  were  then  conducting  DP  au¬ 
dits.  The  level  of  sophistication  of 

could  be  classified  as  advanced  —  that 
is.  auditing  "through”  ihe  computer. 


CPU  Unchained 

Intel  introduces  E\ST-3805,  the  Semiconductor  Disk 
that  unleashes  the  full  paging  power  of  IBM  CPUs. 


Until  now,  the  weakest  link  in 
IBM  370  and  303X  systems  has 
been  the  slow  response  of  electro¬ 
mechanical  disk  drives.  Today  Intel 
delivers  FAST-3805,  the  solid- 
state  paging  device  with  access 
speeds  ten  times  faster  than  even 
the  best  performing  disk. 

Free  I/O  bound  systems 
Now  you  don’t  have  to  upgrade 
CPUs  or  main  memory  to  increase 
throughput  in  I/O  bound  systems. 
By  renioving  the  virtual  paging 
bottleneck,  FAST'3805  can  triple, 
even  quadruple,  disk  traffic  on  your 
present  system .  You  won’t  even  ■ 
have  to  add  channel  or  controller 
^capacity.  And  because  FAST-3805 
^^emulates  IBM  3830/3350  and . 
^^^^^2835/2305  disk  subsystems, 
it  is  totally  transparent 
to  your  CPU. 
FAST-3805’s 
transfer  rates  help 
keep  your  CPU 
working  at  full 
speed,  too.  With 
our  standard 
W  single-byte  wide 
■  capacity,  you’ll 
j  move  1.5 ~2.0 
j  Mbytes/second,  de- 
/  pending  on  the  CPU 
.  y  and  channel  cable 

^  length.  Our  two^byte 
wide  option  will  double 
capacity  to  3.0-4.0  Mbytes/second. 
And  since  FAST-3805  can  be 
optionally  attached  to  as  many  as 
four  channels,  you  can  achieve  op¬ 


timum  transfer  rates  to.  16  Mbytes/ 
second.  Choose  an  overall  storage 
capacity  between  12-72  Mbytes. 
How  we  made  it  FAST 
FAST  means  Fast  Access 
Storage  Technology — a  virtual 
paging  technique  based  in  high 
speed  MOS  technology.  Primary 
component  in  FAST-3805  is  a 
high  density,  low  power  16K 
dynamic  RAM  with  access  times 
far  faster  than  disk  technologies. 

Dynamic  RAMs  have  seen  over 
a  decade  of  service  in  computer 
memory.  RAM  is  the  primary 
component  in  the  main  memories 
of  every  major  computer  manufac¬ 
turer,  including  IBM.  Today  the 
world’s  leading  manufecturer 
of  semiconductor  memory  applies 
this  proven  technology  to  high 
speed  virtual  paging. 

Reliability  through  “self-healing” 
Beyond  the  inherent  reliability 
of  solid  state  circuitry  over  electro¬ 
mechanical  devices,  FAST-3805 
gives  you  unparalleled  lines  of 
defense  against  uncorrectable  errors 
— all  on-board.  Double-bit  error 
checking  and  correction  (ECC) 

I  fAST-3805  TWo-Byt*  Wide  I 


PERFORMANCE  COMRARISON 

1  INTEL  1  3350f|230S-2 

Avg.  Seek  Time 

p 

0 

0 

Avg.  Latency 

0.4 

8.4 

5T) 

Trafislef- 

15-4.0 

1.2 

1.5 

12-72 

115 

provides  “self-healing”  capabilities 
equal  to  those  specified  in  the 
military’s  highest  reliability  systems. 
Additionally,  a  powerful  iSBC  86™ 
single  board  computer  performs 
continuous  sweeping  error  detection 
and  relocation  of  data  to  spare 
storage,  if  necessary.  The  entire 
FAST-3805  system  is  supported 
by  motor-generator  sets  to  ensure 
data  integrity  in  case  of  power 
fluctuations. 

Incirease  throughput  today 

We’re  delivering  FAST-3805 
now.  For  more  information  on  how 
it  can  increase  virtual  paging 
throughput  in  your  system,  conmet 
Intel  Commercial  Systems,  P.O. 

Box  35900,  Fhoerjix,  Arizona 
85069.  Or  call  (800)  528-0590. 

int^ddivo’s. 
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EFFECTIVE  DP  AUDITS 


INDBPTK 


nhnology,  multiplexing,  mulH- 
>rui'e»»ing,  nuss  storage,  operating 
ystems.  virtual  storage,  job  control 
anguage,  optical-  scarining.  systems 
lesign  and  backup  control. 

7)  Le^rn  what  is  expected  of  them  in 
elation  to  "the  indepimdent  study  as* 
iignmeras.  Ihjw  the  material  will  aid 
hem  in  their  effort  to  develop  a  work* 
ng  knowledge  of  DP  and  how  the  ma* 
erial  studied  will  be  used  in  future 


day  seminar,  another  text,  additional 
photocopied  material  and  home  as¬ 
signments  are  given  to  the  students. 

Once  more,  they  Involve  themselves 
with  the  Usk  of  preparing  for  a  three- 
day  seminar.  However,  because  of  the 

sum.  this  preparation  is  somewhat  dif¬ 
ferent  from  the  first.  Problems  in** 
eluded  in  a  workbook,  companion  to 
the  textbtMtk.  keep  the  student  chal¬ 
lenged  and  quite  busy. 


The  students  are  taught  the  basics  ol 
Ansi  Cidmi  (the  language  most  fre 
quently  found  in  their  wi>rk  environ 

They  arc  given  classroom  exerciw 
ta^s  assigned  arul  the  .  instrucliort 

possible,  they  strive  to  achieve  an  “up 
|ier  beginner"  to  "lower  intermediate 
(Continued  on  In  Deftth/8) 


The  latest  in  Datapro’s  “Solutions”  Series 

ApMcalloiis  Soflware 


Solutions  to  virtually  ovory 
problem  confronting  today’s 
information  systems  managers 

DATAPnO  APPLICATWNS  SOFTWARE  SOLUTIONS  spells  out 


--id 

5 

iliun'mu^l  precede  an  effective 
vimming  effort,  where  that  infor- 
>n  should  originate,  how  it  should 
^mtnunicated  and  what  the  fe- 
iibility  of  management  should  be 
E  coordination  of  the  transfomu- 


DATAPnO  RESEARCH  CORPORATION 
1805  Underwood  Boulsvard  mi'M 

Oelran,  New  Jersey  08075 
a09/784f0100  Telex;  84-3392  lillll 


Do 

yoursdf 

a£avor. 


Today,  more  than  ever,  the  one  thing  you  can  be 
sure  of  in  computers  is  change.  Continuous  ■ 
advances  are  being  made  in  mainframes,  in  mini 
computers;  in  memory  systems  -  and  in  the  mag¬ 
netic  media  utilized  in  this  data  processing 
equipment. 

That’s  why  it  is  no  longer  enough  for  suppliers 
simply  to  offer  good  products  at  good  prices  for 
today’s  market.  Your  decision  regarding  any  mj^- 
netic  m^ia  supplier  should  also  be  governed  by 
the  supplier’s  capabilities  to  meet  your  ne^s 
most  effectively  in  the  months  and  even  years 
to  come. 

To  help  you  make  this  important  decision,  it 
is  helpful  to  know  that  Nashua  not  only  offers 


With  one  of  the  most  up-to-date,  sophisticated 
manufacturing  facilities  in  the  industry.  One  of 
the  broadest  product  lines  in  the  business.  And  one 
of  the  largest,  most  responsive  distribution 
networks  in  the  world. 

Small  wonder  Nashua  can  keep  pace  with  the 
constant  changes  in  electronic  data  proce^ing. 
What  this  means  to  you  is  that  when  you’re  ready 
to  take  advantage  of  any  new  memory  system  tech-, 
nology,  Nashua  will  be 
ready  with  the  mj^netic 
media  you  need. 

And  that  should  make 
those  tough  decisions  a 
little  easier. 


Do  yourself  another  favor.  Se 
Nashua’s  84-page  Magnetic  I 


I  Compatibilih 


superior  products  today-  but,  even  more  impor¬ 
tant,  is  working  right  now  to  develop  the  magnetic 
media  to  match  the  memory  systems  you  will  be 
using  tomorrow. 

It’s  this  complete  commitment  to  magnetic 
media—  present  and  future  -  that  has  made  Nashua 
one  of  the  world’s  leading  independent  suj^jers. 


EFFECTIVE  DP  AUDITS 


Suppliers  of  IBM  System  3, 32, 34  &  38, 


used. 

Generally  speaking,  t 
taught  to  look  for  strt 
structured  programrnir 
quacy  'of  visual  .documt 
flowcharts  and  system 


liueJ  from  tn  Depth/S) 

(prugrammeT  or  systems 
pecialisi)  50  that  each  team 
one  additional  member, 
ms  ar^  given  hard  copies  of 
and  assigiied  the  usk  of 
le  data  and  procedure  divi- 


trieval'*  weaknesses  and  standard  ac¬ 
cepted  accounting  procedure.  The  pur¬ 
pose  of  this  exercise  B^to  establish 

This  process  is  repeated  three  limrfs,  making  •. 
with  each  program  getting  progres-  in  zeros 


at  been  used 


eptual  weaknesses  identify  program 
:o  the'  programs;  in  peat  deal  of  a«i 


Who  does  your  broker  call 
wilien  you  call  him? 

more  and  more  it’s 
SUN  DATA. 


in  Depth/ll 
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Places  that  wouldn’t  see?^ 
Mnpt  First  Qass  service  call 
:  weren’t  for  Sorbus. 


The  company: 

Sorbus  Inc. 

Named  as  the  number  one 

service  organization,  by  manufa„ - - - -  - 

and  erid-users  alike,  in  independent  '  to  be  First.  By  making  a  pcrint  of 
pteferencestudiesrunbyf)Bto»w/to«.*  being  dose  to  you.  And  being  there 
And  dted  for  “Best  Tedmolt^yT  “Best  on  time.  With  the  right  parts. 
ftice/Perfoimanoe  Ratio’,’ “Best  Service  And  the  right  tools. 

Organizationr  and  as  “Most  Preferred  Inthehandsof  people  who  know 

to  Do  Business  With,”  by  readers  of  how  important  up-time  is  to  you. 
Data'Communications^  It’s  a  lot  of  work  being  Sorbus. 

And  you  know  where  a  lot  (rf  the  But  it  sure  beats  being  second, 
votes  came  from?  Places  like  Call  or  write  today. 

Wakes-BaiTC,  and  Waco,  and  Wausau.  „  .  ..  .  ,  ^ ,,,,  ^ 
Plao^  maybe,  like  yours.  -nm  Reader  pweiwoe  audy.  isre 


TERMINAL  RENTALS  INC. 

FISCAL  YEAR  END  SALE 


NEW  DEC  LA  34 

$1075.00 

LIMITED  OFFER 


NEW  DEC  LS  120re 

$1795.00 


IvAl^M'IAnOl  '1 19a  O  vfSOOO”  Iflf al^Vl  w 

I  miClUUIICll  UClUl  UCIdCwB  VWIICUb 

For  the  confused  or  uninitiated,  the  author  and  Com- 
puterwofld  columnist  tries  once  more  to  solve  the  rid¬ 
dle  of  relational  data  bases. 

Where? 


Why? 


WHAT?  WHEN?  WHERE?  WHY? 


INHEPTH 


(Continued  from  In  Oeptii/13) 
gle  entry  812  in  Figure  1,  «ve  could  se¬ 
lect  On  order  number  472S38,  which 
would  produce  an  intermediate  rela- 
1  tion  with  one  tuple;  and  then  Projret 


The  result  would  be  another  t 
which  would  have  the  attrib 
both  "input  relations,"  but  wit! 
redundancy  of  the  joining  att 
|Yes,  this  need  not  be  a  one 


325  412  A7  28  18/3/79 


,916  682  C6  52  20/3/79 
325  412  A7  400  18/3/79 


.612  302  B1  103  27/3/79 


A325  412  A7  18/3/7.9 


A727  931  A8  20/3/79 

A916  682  C6  20/3/79 


to  yourself,  "SO  whatl-His  expl 

cal  as  the  articles  or  relational 
the  ACM  Communications, 

cocktail  parties.  But^  does  th 

ine  the  shortcomings  of  some 

systems  with  (among  other 
flowcharts  and  file  description 
Flowcharts  are  usually  const 
a  level  where  they  are  of  liltl 
business  (as  opposed  to  DP) 
Endless  successions  of  procet 
which  say  SORT  or  PRINT 
TRACT,  interspersed.with  so 
sion  diamonds  wWch  have  "r 
and  two  exits  labeled  Y  and  h 
useful  for  a  computer  progi 
analyst,  but  they  can  rarely  I 
preted  by  end  users  who 
change  the  "business  logic"  < 

ward,  the  creation  of  logica 
charts  which  address  the  "whe 
than  the  "how"  of  physica 

Similarly,  file  descriptions,  v 
of  physical  data  bases,  are  no 
useful  to  non-DP  personnel 
daily  when  discussions  Irans 
isting  application  boundaries. 
For  example,  consider  a.  ban 

pletely  independently  from  a  i 
■  system.  Ph^ical  file  descripti 
for  each  system.  ^  A  vice-] 

missed  payments  on  their  mo 
the  last  year. 

Looking  at  the  physical  file 
tions,  it  would  appear  that 
"match"  records  on  some  con 
of  name  and  address.  (AssU 
often  the  case,  that  SSN  does 
for  all  the  checking  accounts. 
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WHAT?  WHEN?  WHERE?  WHY? 


miXEPTH 


WHAT?  WHEN?  WHERE?  WHY? 
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ThePrornise-andProblems- 
Of  Relalional  Data  Base  Design 


By  Robert  BXhamberlain 


ceiv^  and  practiced. 

background  by  which  we  can  di»cuss 

Uons  and  then  £ind  concepts  which  a 
designer  can  apply  to  his  work  now  in 
preparation  fof  a  "real-world"  adjust¬ 
ment  to  these  valuable  but  still  abstr^t 
approaches. 

Learning  Users'  Needs 
First.  let's  look  at  the  matter  of  user 

sense  approach  which  travels  under 
many  flags  and  titles  such  tis  data  flow 
.  analysis,  information  analysis  and  user  . 
systems  analysis. 

These  approaches  all  have  "rigor"  in 
common:  Each  is  an  atternpt  to  Com¬ 
prehend  as  much  as  possible  about  a 

implementation. 

Always  in  theory,  and  frequently  in 
practice,  these  atempts  to  define  a  DP 


“Relational  files  receive  two  responses^  Users 
and  programmers  say,  'Look  at  that  accessi¬ 
bility!'  Technicians  say,  'Look  at  that  overr 
head!'  This  contradiction  reflects  the  under¬ 
lying  tensions  in  relational  data  base  imple¬ 
mentations." 


quently  (transaction  volume,  to  pul 
in  business  terms)  so  that  performar 
trade-offs  can  then  be  determined. 


structures  (the  relational  product)  have 
utility,  the  user  and  those  who  assist 
him  will  quickly  find  nwre  or  less  for¬ 
mal  and  apropriate  ways  to  get  to  that 


grammers  view  the  possiblities  and 
say.  "Look  at  that  accessibility!"  At  the 
same  time,  technicians  mutter  under 
their  brealh.  "Look  at  that  overhead!" 

This  conflict  reflects  the  underlying 
tension  in  relational  implementations. 
While  relational  files  are  gtoerally 
thought  of  as  logical,  there*  is  r\o  spe¬ 
cific  requirement  that  they  can't  be  re¬ 
presented  f^ysically  in  the  same  form. 
Indeed,  that  would  make  implementa¬ 
tion  much  more  straightforward. 

However,  the  problem  of  the  "join" 
(creation  of  a  linkage)  then  appears. 
*rhis  is  a  process  by  which.subsets  or 


^  anticipates  they  will  be  in  the  fu-  cepted  view  of  relational  data  base 
•files."  It  lets  us  observe  several  of  the 
the  question;  theory's  better  known  characteristics. 


PROMISE  AND  PROBLEMS 


IN  DEPTH 

WHAT  DATA  BASE  DESIGNERS  WILL 

CONTINUE  DOING 

TERMS  DATA  BASE  DESIGNERS  ARE 

LEARNING 

deparUnenls  Is  matched  only  by  high 
levels  of  demand  and  expectatio 
U^rs  may  be  unhappy  with  cor 
puters,  but  they  Veep  thinking  of  mo 
and  more  things  they  would  like  cor 

.  Information  Bequirements 

Analysis 

.  Associative  Store 

.  Relational  Data  Bases 

.  In  other  words,  the  advances  in  r 
cent  technology,  while  frequently  a 
companied  by  sound  and  fury,  ha 

Design 

Data  Dictionary/Directory  Inp 
Facilitating  ad  hoc  Requests 


n 

■{ 

U 

c 

r 
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INFONATIONAL*  is  o  pcyrfolio  of 
compreh^sivet  eosy-rcHjse,  fully  inre- 
gror^  business  ond  finonciol  occounr- 
ing  software,  designed  specifically  ro 
report  rimely  ond  occurore  finonciol  in- 
fomnorion  ro  monogemenr. 

The  portfolio,  includes;  General 
Ledger,  Aecpunrs  Payable  &  Rjrchose 
Order,  Accounts  Receivable  G  Soles 
Anolysis.ond  Fixed  Asset  niodules.  All 
modules  hove  extremely  flexible  report 
writing  ond*  on-line  copobilities.  They 
ore  eosy  to  use  and  simple  ro  operore. 

INFONATIONAL  has  the  highest 
Dotopro  torings  ortd  hos  won  ICP  mil¬ 
lion  dollorow-ords.  It  is  ovoiloble  on 
many  moinfrome  and  mini  computers. 


General  Ledger 

The  General  Ledger  module  is  o 
monogemenr  tool  os  well  os  on  occu- 
rore  oi^  efficient  accounting  system.  It 
furnishes  informotion  require  ro  mon- 
oge  doy-to-^y  operations  os  well  os 
informotion  needed  ro  moke  sourtd 
business.decisions  obour  the  future. 

TheC^Orol  Ledgeris  also  interfaced 
with  both  FORESIGHT®  and  FORETAX,® 
providing  oddirionol  and  voluoble 
decision-making  informotion  ro  mon¬ 
ogemenr. 

Accounts  Payoble  &  (\irchQse  Order 

This  module  is  designed  to  help  con¬ 
trol  expetxJirures,  reduce  clericol  cosrs 
ond  provide  comprehensive  reporting 


so  monogemenr  con  moke  more  oc- 
curote  and  timely  cosh  flow  decisions. 

The  module  generates  o  full  series  of 
distribution,  disbursement,  cosh  re¬ 
quirement  reports  ond  srondord  cost 
vorionce  reports.  And- with  the  flexible 
report  writer  option,  it  cori  generote 
ony  other  customized  reports  you 
need. 

The  Purchase  Order  module  provides 
o  full  range  of  rrocking,  marching  ond 
reporting  copob'ilities. 

Accounts  Receivoble  &  Soles  Analysis 

The  Accounts  Receivable  module 
helps  reduce  costs  wj^ile  moximizing 
profits.  It  generates- complete,  com¬ 
prehensive  reports;  journols,  trial  bol- 


onces,  credir  reports  and  sroremenrs. 

The  module  ollowsydu  rodererrnine 
more  profiroble  marketing  plons 
through  expedient  reporting  on  your 
product  mix.  It  controls  colleaions,  op¬ 
timizes  inword  cosh  flow  and  repons 
soles  stotisrics  properly. 

The  module  olso  monitors  ond 
oholyzes  the  performances  of  Mies  rep¬ 
resentatives,  customer  and  products. 

Fixed  Assets 

This  rhodule  is  designed  to  help  you 
toke  best  advantage  of  the  lotest  rox 
legislation. '  It  features  full  tronsfer 
copobiliries,  investment  rax  credit  ond 
recoprure,  depfeciorion  for  both  rqx 
ond  corporate  books  (even  if  unique 


tax  rules  ore  used),  ond  ouromotic 
switching  to  straight-line  depreciotion 
Of  optimum  time.  The  system  olso  hos 
on  optionol  Asset  Depreciotion  Ronge 
module. 

Docked  by  a  Dillion  Dollar 
CorpoiotiQn 

INFOWTIONAL  is  o  product  of  United 
Computing  Systems,  Inc.,  a  wholly 
own^  subsidiary  of  United  Telecom- 
municorions,  the  notion's  second 
lorgest  independent  telephone  com¬ 
pany.  In  oddition  INFClIWlONAL  is 
supported  by  experienced,  professionol 
consulting  ond  troining  personnel. 

For  more  Information 

Fill  our  this  coupon  or  write  tO:  Direc¬ 


tor  of  Marketing;  Business  Informorion 
Products  Divisic^,  DEPT  “A"  United 
Computing  Systems,  Inc.,  2525  Wash- 
ingron,  Konsos  City,  AAo.  64108  Or  coll: 
816  221  9700,  ext  540, 


I  OxTwty - w— - , - ] 

I  Address - - : -  I 

I  -  .  ,  •  t 


j  Buslne»  Information  Aoducts  Division  ^ 
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People,  sysierm  ood  solutions  United 

■ 

■ 

■ 

“Without  our  NCR  computer, 
our  business  wouid  be  crippled,”  says 
John  T  Hughes,  president  of  Mainstem. 


HUGHES: 

Qur  computer  operates  at 
the  heart  of  our  business. 

Wte  use  it  to  develop  com¬ 
prehensive  analyses  of  fleet 
maintenance  costs  for  over 
210,000  units  for  our  cus¬ 
tomers  in  the  l/.S.  and 
.  Canada.  This  is  our  prime 
furicfiOn.  Without  our  NCR 
computer,  our  business 
would  be  crippled.  That’s 
'why  we  selected  NCR; 

NCR  has  always  protected 
its  users. 

NCR’s  JIM  SCHULER: 

We  strive  to  make  the  con- 
.  version  from  one  NCR 
system  to  another  as  pain¬ 
less  as  possible.  V\fe  offer 
Migration  Path  Engineering. 

HUGHES:  . 

It  vvorks.  Since  our  first  day  in  1965  we  have  enjoyed 
.  tremendous  growth  to  become  the  leader  in  our  field. 
We  have  grown  through  five  NCR  systems— through 
three  NCR  generations  of  equipment.  And  we  have 
never  lost  one  day  of  production  because  of  hardware 
upgrades. 

NCR’s  SCHULER: 


Century  300  to  an  NCR 
Criterion  8570— NCR  pro¬ 
vided  a  major  improvement 
in  price  performance.  And 
we  have  NCR’s  VRX  (Vir¬ 
tual  Resource  Executive). 
With  this  new  operating 
system,  we  have  run  up  to 
eight  jobs  simultaneously 
with  just  one  operator. . 

NCR’sSCHULER: 

VRX  really  takes  the  pres¬ 
sure  off  the  operator.  You 
can  actually  run  up  to  35 
jobs  at  one  time  if  you  can 
get  that  many  on  before  the 
first  jobs  are  completed. 
VRX  also  dynamically  allo¬ 
cates  memory  and  other 
resources.  It  takes  care  of 
virtual  memory  swapping,  tt 
constantly  monitors  for 
memory  thrashing  and  program  loops;  Andit  adjusts 
the  job  mix  to  eliminate.them'. 

HUGHES:  ' 

You  didn’t  mention  Online  Program  Development.  That 
one  feature  of  VRX  doubles  the  productivity  of  our  pro¬ 
grammers. 

In  the  NCR  office  nearest  you,  there  is  an  account 


John  T.  Hughes  (left)  is  president  of  Mainstem  Corporation,  of 
Princeton.  N.J,.  subsidiary  Qf  PHH  Group,  Inc.  James  Schuler  is  an 
NCR  district  manager. 


manager  like  Jim  Schuler  who  knows  your  industry  and 
knows  NCR  systems,  including  VRX.  Learn  how  an 
NCR  system  can  help  you.  Phone  him  at  your  local 
office.  Or  write  to  EDPSyste.ms,  NCR  Corporatiqn,  Box 
606,  Dayton,  Ohio  45401 . 


Your  application  and  system  software  transition  has 
been  just  as  smooth.  By  design. 

HUGHES: 

'.Yes.  As  a  resulf  of  our  last  change— from  an  NCR 


'A  Textbook  Installation'  of  an  IBM  4331 

By  Howard  A.  Karten  ourselves  naked  in  the  cold,"  he  said.  doesn'r  really  make  me  nervous  to  be  such 

CW  Staff  Installing  dre  4331  was  a  nearly  effortless  an  early  user.  So  far,  we  haven  i  had  anv 

NEWBURY  »ARK,  Calif.  -  Reference  project:  "The  customer  engineers  started  dn  problems. "  he  said. 

Laboratories,  headquartered  here,  recently  it.at  7  a.m.  Sunday,  and  by  7  a.m.  Monday  it  The  iM-byte  4331  processes  the  results  of 


mCMMIOMNlI 


I 


Nine  Vendors  Judged 

Users  Rate  Itel,  DEC,  Amdahl  CPUs  Highest 


By  Howud  A.  lUrten  irol  Data  Corp.,  with  a  3.1  rat-  indicate  areas  where  vendors  One  potentially  surprising 

CW  Staff  ing.  by  2S  users.  have  .  fairly  consistently  finding  in  the  report  is  that 

DELRAN.  N.J.--  General-  o,.!™  nu.  rvrf!.™!#!.,.  neglected  customer  satisfac-  some  of  the  hardware  sur- 
purpose  computer  systems  Ralmgs  Not  Definitive  veyed  has  apparently  had 

made  by  Amdahl  Corp.,  Digi-  The  report  is  careful  to  note  Burroughs  earned  four  "first  fat  longer  life  expectancy  than 
tal  Equipment  Corp.  and  Itel  that  the  ratin  '  -c. 


mote  appealing  processing  fa¬ 
cilities.  Da  tapro  said. 

The  IBM  ronsdfu'w 

presented  in  the  survey. 


For  Electronic  Components  Maker 

Mainframe  Keeps  Up  With  Firm's  40%  Growth 


Special  to  CW 

WESTWOOD.  Mass. -.It  is*  truism 
•iKil  expansions  in  a  company's  busi¬ 
ness  activities  must  be  matched  by  ex¬ 
pansions  in  its  DP  power  if  it  expects 
•to  keep  growing  and  operating  effi¬ 
ciently.  Analog  Devices,  Inc.  here,  a 
manufacniret  of  ekctronic  compo¬ 
nents  and  instrumentation  systems,  is 
a  good  example  of  that  matched 


in  197a,  has  been  experi- 
!ofapproxi 
ty  officials  1 


Even  though  it  has  been  using  its  product: 
IBM  370/146  for  little  over  a  year,  Pe- 
ter  Selig,  manager  of  data  systettis  for 
the  company,  is  already  looking  to¬ 
ward ‘the  company's  next  upgrade. 


nufacturing 


the  cycle.'  It  gives  us  about  a  six- 
Gasik,  tained. 

Before  turning  to  a  computerized 
vork-in-process  system,  the  company 

_ _ _  production  control  trackedtheproductionstagesof  itsiii- 

knows  which  products  to  manufacture  tegrated  circuits  on  giant  magnetic 

■  . .  J  —  frame,  and  boards  that  choked  the  hallways  and 

the  exact  production  floor  at  its  Wilmington, 


inufacturing  cycle  and  new  product  i 
traduction  time  in  half,  as  w  " 
itories,"  Forrest  M 

rtor  Division  proau - 

lager,  work-in-process  system,  the  company 
mtrol  tracked  the  production  stages  of  its  in- 


One  system  that  Has  bem  particu- 


manufacturing  can  ga|„ 
workload  at  each  work  center. 

n  levels  by  shift. 


has  had  to  upgrade  larly  useful  to  the  company  tracks  "We 
ce  ini  the  past  two  work  in  process,  enabling  the  firm  to  facturi 
know  precisely  where  each  batch  of  facturi 

Get  info  on  info 
in 

Computerworld 

and 

Computerworld 

Two  back-to-back  Special  Issues  of  Computerworld  will  cover  INFO  79 


from  fop  to  bottom. 

•  October  15  Info  79  Show  Issue 

•  October  22  '  Info  79  Wrap-up  Issue 
Commiterworld  s  one,  two  punch  will  bring  all  the  details  on  Info  79  to  your  dwk.  October 
is  the  month  and  New  York  Coliseum  is  the  pUce.  This  four-day  show  wUl  feature  over  200 
exhibitors.  250  speakers.  80  sessions  and  an  expected  20,-000  attendance  comprised  of  cor- 
porateexecutives,  DP  managers  and  administrative  managers. 

CompureneorU  will  be  there  too.  and  well  have  up  to  the  minute  coveragenf  Info  79  in  our 
October  ISth  issue  and  a  wrap-up  of  what  went  on  the  four  days  of  Info  79  in  our  October 
22nd  issue. 

■  Wealsohaveabooththere.soifyou'regoing,  stop  by  #2112  for  a  free  copy  of  our  Show 

Issue.  It'll  outline  the  high  points  of  the  show— exhibitors,  speakers,  special  events— along 
with  a  guide  to  night  life  in  New  York.  Ad  closing  dates  for  these  two  special  issues  are 
shown  below.  If  you're  exhibiting,  be  sure  to  put  your  ad  in  both  of  these  issues.  Your 
Computerworld  representative  can  give  you  full  ad  planning  assistance.  Or,  to  reserve  space 
for  your  ad,  call  Frank  Collins  at  965-5800. 

Color  &  Insert  Close  B&W  Close 

OctobeY  15  SHOW  ISSUE  September  28  October  15 

October  23  WRAP-UP  ISSUE  October  5 _ October  12 
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nets,  or  tags,  blanketed  16-ft  by  8-ft 
boards,  whi^  showed  the  status  of 
arry  one  of  50  products  at  each  of  SO  to 
60  workstations.  ^ 

■'Wheneve?'  a  lot  moved,  the  tag 
might  not  move  with  it,"  Gasik  re- 

I  called.  "Or  people  brushed  up  against 
the  boards  and  moved  the  tags  out  of 
place.  We  lacked  control  -  no  one 
knew  where  the  different  lots  actually 
g  was  difficult  and 

, _  a  in  easily  on  -'hot' 

I  products.  " 

The  work-in-process  system,  the  first 


real-til 


I  has  been  operating.  Selig  said,  and  its 
:husiastic  about  it.  "We  try 
involved  from  the  begin- 
inning  a  system  so  they 
_  eirs, "  he  offered  as  an  ex¬ 
planation  of  the  success  of  the  system. 

The  most  common  iise  of  the  system 
is  for  on-line  inquiry.  "Inquiries  on  ac¬ 
tivity  by  work. center  and  by  lot  arc 
used  the  most  On  the  IBM  3278 
'RTs.  users  can  dispUy  item  master 
formation,  standard  routings  lots  on 
>ld  by  part  number  or  work  center, 
jected  lots  and  work  center  daily  pro- 
I  duction  -  just  about  anything  yi 
need  to  know,"  tl-  . . 


lories.'Ga- 
I  sik  added.  "All  scheduling,  inventory 
■  id  throughput  figures  arc  firm.  In  the 
asl.  we  had  about  60  lots  a  week  that 
id  not  reconcile  with  physical  inven- 


al  payoff  of  the  system',  how- 
in’  the  marketplace,  Gasik 

I  end  demand  and  project  what  wiU  hap¬ 
pen  before  it  happens.  Last  year,  our 

I  Semiconductor  Division  introduced  25 
o  30  integrated  circuit  producH  — 

I  annual  growth.  Two  factors  helped  us 

'  ■ - ■*-  -  market  reception  to  those 

^ _  horter  manufacturing  cy¬ 

cle  and  improved  yields. 

"In  the  past,  we  had  no  data  base  to 
determine  market  demand  and  status 
of  products  in  the  manufacturing  cy- 


o.  Onor 


It  the  marketing  department  had 

The  hardware  has  been  of  such  value 
to  the  company  that  it  now  plans  to  ex¬ 
tend  its  use  to  covet  other  manuf  actor- 


iHPoids  the  distributed 


Vfith  Hewlett-Packard,  you  can  put  the  right  administratioa  w  automation  in  tihe  factoiy.  a^:]ab, 
nputere  in  the  ri^  places,  ri^  now.  Without  com-  HP  computer  products  are  extremdy  floHrfe  arid  ^ 

miifflngyourfuturenetworidngneeds.  to  use.  Your  departmental  personnel  won’t  have  to^ 

That’s  the  advantage  of  HP  con^Miters.  Whether  come  cranputer  experts  to  qperate  them.  Some  modds, 

u  need  stanitalooe  machines  or  ^oWnetworics,  you  for  example,  have  special  keys  rigji*  on  file  oon^^ 

n  choose  from  a  wide  range  of  function,  price/  guide  the  user  step-by-step  throi^  his  jobk  Specialized 
tfonnance,  and  system  persOTalify  to  match  the  com-  HPapjdicationspackagescang^veyournjaterialsman- 

ter  to  job.  And  you’ll  be  protecting  your  invest-  ager  direct  contrd  of  his  inventory  and  oi^pbnning 
mt  hi  the  future  as  wdl  as  sdvii^  your  immediate  orevenlethimsetupafactoiydatacollection^ratra- 
^u^pnifaiems.  Because  if  your  growth  plan  calls  without  any  oon^uter  e^ierience.  And  HP’s  family  of 

^ftyoiCtahodi  HP  CGB^iuters  together  in  a  network  engineering  and  scientific  conopiter  products  provides 

It  edoids  across  your  plant,  or  aimmd  the  world.  the  tools  you  need  for  sophisticated  computation, 

'  measurement,  mid  testing  jobs. 

TUwilrSglg  Need  yesterday’s  production  ^iresri^  away? 

HPs  award-winning  IMAGE  data  base  management 
m  «««**** TJilr  systemindudesaninteractiveinqiuiylaiigua^diatlets 

slfcQr  yiiW*  yougenerate  useful  business  and  maniifarturinsrqxHts 

general'peepeae  ooaqwting,  manufacturing  with  just  a  few  simple  keystedces.  Therds  an  B^GE 


i .  rl!  iiQUaiC; 

HP3(K)OTheW>3aK)Faiiinyi8  Hewtett-Padtarf%nio«powei-  HP  l(XX)TlieHP  1000Sy«eiii«ftiiiayoooitoofft*i^ 
fijlbu8ine88coinputerline.BothdieS«rie8ni(pictured«b«>ve)aiid  cxxnpatibfe modeU  (from  $20,000  to  $100,000) <Mgned to i 

the  Series  33  use  MPEJn,  a  muWprograiniiiiiig  operating  tyrtem  the  diverae  needs  of 

AU  use  HPh  {xwcffd  RTEopentingq(stefiis.aiiddi^PW 
out  your  company.  The  Series  33  (which  can  supp^tg)  to  32  ter-  face  bos  lets  you  momtor  and  procesa  data  from  o**r 200 Hef 
minals)ia  priced  fiom  $58300.  whfle  the  Series  m  (64  tenninals)  Padcardinatnnnents.  N-  '  -  '  it? 

startsat  $105300.  . 


System  Puts  Hospital  Back  on  Its  Feet 


IContimied  from  Pott  57)  'We  us»d  to  drop  everything  ance  companies  doing  busi-  andkeyinginacodelhatdis- 
lor  what  has  been  accom-  to  gel  the  bUling  out  as  soon  as  ness  in  Georgia.  Medicare  and  plays  patient  information  on 

plished  to  date-  Minot  soft-  humanly  possible.  Now,  the  Medicaid  forms  can  also  be  the  CRT  screen, 

ware  modifications  concern-  computet  has  made  it  possible  printed  automatically.  Roper  In  addition  to  reports  deal! 

ing  the  formal  of  the  patient  to  generate  the  monthly  state-  sifted.  with  paHent  finances,  I 


DG  Printers 
Interfaced 
To  Memory 

MINNEAPOLIS  -  A  line 
printer  controller  for  Data 
General  Corp.  Nova  and 
Eclipse  minicomputers  or 


raFCDLi^ 


.  column  printer,  CRT,  detach¬ 
able  k^board  and  one  soft¬ 
ware  program  costs  $9,955 
from  Psytek  at  1900  Pick%vick 
Ave.,  Glenview.  Ill  60025. 


Multibus-structured  circuit 
board,  the  Psytek  770  incor¬ 
porates  a  ZOOA  piicroproces- 
sor  and  has  48K  bytes  of  ex- 

memory. 

The  system’s  boards  include 
4K  bytes  qf  read -only -meinory 

Printer  Controller 
With  DMA  Built 
For  DG  Systems 

SAN  DIEGO.  Calif.  -  Data¬ 


card  cage  that  can  be  used  for 
such  additional  expansion 
boards  as  a  seriaVparallel  I/O 
board  and  a  graphics  board  for 
black-and-white  or  color  dis- 


ThePfeytek! 
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Mini  Helps  Finn  Cut  Inventory  Fluctuations 


Sp«ialioGW  •  We  normally  buy  our  raw  couldn't  plan  enough  ahead  to  ature,  A  DP  consultant  who  the  NCR  8150  compter  sy 

DELAWARE.  C»tio  -  A  materials  anywhere  from  60  to  buy  our  steel  at  the  less  expen-  has  been  working  with  small  tern  m  August  1978.  The  rar 

small  manufacturer  here  re-  120  days  before  we  ship  our  sive  mill.quantity  rates."  Scott  businesses  for  12  years  helped  figuration  includri  a  64K 

portedly  can  cope  better  with  products,  and  we  really  need  added.  me  go  through  this  informa-  byte  processor  lOM-byte  dis 

!n  *‘“v »“'rv"“  h“:‘ DP  Into  Family  he  S'and’To'^'c^^rr; 


we  ve  beei)  keeping  as  much 
of  the  work  as  pwsible  in  the 

In  May  1977,  Scott  began 
system.  'This  was  really  an 

though]  I  have  a  business  de¬ 
gree,  {1|  knew  nothing  about 
DP  and  had  no  idea  what  we 
needed,  how  to  find  out  or 
who  could  tell  me. 

■  I  began  my  search  by  writ¬ 
ing  to  an  office  publication  for 


reec  c€py! 


Atlast 

LSHl  half- size 
memory  for 
half  the  money* 

National  would  like  to  say  one  word 
to  those  of  you  still  paying  full-size 
prices  for  LSHl  half-size  memory: 

Why? 

Our  NSll/2  can  do  everything 
dec’s  iTKiil  can  for  rbu^ly  half  the 
cost,  depending  on  quantities  involved. 

The  fvdly-warrarited  NSll/2  com¬ 
bines  64K  bytes  with  parity  bits,  battery 
back-up  and  intemal/extemal  refresh 
to  provide  built-in  flexibilitynot  even 
DEC  can  match. 

Call  National  at  (408)  737-5894 
inside  California,  or  toll-free  (800) 

538^510  outside  California,  for  more 
information  on  NSll/2  add-tn  memory. 

Why  pay  any  more  for  anything  less? 

Computer  Products  Group 

National  Semkoaductor  Corporation 

LSI-U  fea  nadcmirk  of  Digital  Equipment  Cmpora^ 


the  case  of  NCR.  we  went  to 
Columbus.  Ohio,  and  actually 
watched  our  company  appli- 


Caveat  to  DP  Buyers 

yone  else  attempting  such  a 
search  and  evaluation  process: 
"Don't  let  them  snow  you.  if 
it  hadn't  been  for  the  consul¬ 
tant  who  sorted  through  all 
the  technical  details.  I'd  prob¬ 
ably  be  overconfigured  and 
oversold  today,"  he  said. 

"If  you  don't  undersiand- 
whal  the  salesman  is  saying, 
ask  him  to  explain.  And.  if  he 
can't  explain  it  to  you  in  plain 
English,  chances  are  goo-l  he'll 

For  his  purposes,  Scott 
found  little  difference  between 

software"  offered  by  the  six  fi- 

NCR  software  seetned  more 
adaptable  to  Valves  and  Press¬ 
es'  anticipated  growth,  • 
"The  people  at  NCR  were  at 


"I  felt  the  NCR  salesman  re¬ 
ally  went  out  of  his  way  to 
help  me  understand  his  prod¬ 
uct. "  Scott  continued.  "That  in 
itself  makes  me  respect  NCR. 
(Abo;)  the  NCR  system 

more  Hexible;  and.  since  NCR 
was  so  close,  I  felt  confident  I 

Valves  and  Presses  received 


tory  control,  proouci  oerira- 
tion  and  order  processing. 
Each  package  is  designed  to 
tun  indepeiidently  of  the 
others  as  a  stand-alone  appl^ 

any.  of  the  others. 

"With  the  help  of  NCR,  we 
spent  the  first  two  months  set¬ 
ting  up  our  interactive  system. 

specific  needs  and  determin¬ 
ing  the  file  size  for  various  ap¬ 
plications,"  Scott  said. 

"We  had  our  inventory  4nd 
payroll  applications  up  and 
running  by  the  first  of  Decem¬ 
ber  and  the  accounts  payable 
and  receivable  were  up  a 
month  later.  By  February,  we 
were  running  general  ledger 

our  order  processing  system  in 


Scott  noted  that  "no  vendor 


attending  NCR  'P 

ware  packages. 

Bringing  a  powerful  com¬ 
puter  into  our  small  but  grow¬ 
ing  business'has  been  a  real 
boost,  he  concluded.  "FihaHy 

rials  and  we  can  manage  oUr  ' 
cash  and  stick  to  budgets. 

with  out  qld  manual  system 
l\ave  nearly  disappeared  and 

tracking  them  down.  We  have 
nearly  completed  a  product 
definition  system  that  will 


MIC  Lists  Suppliers 
Of  Business  ^ftware 

CHERRY  Hia,  J'J.J.  -  A  list  of  suppliers 

mercially  available  microcomputers  has  been 
prepared  by  Management  Information 
Corp.  (MIO. 

In  a  special  issue  of  ’  Packaged  Software 

the  name  of.  the  program  the  host  computer 
it  runs  on,  the  program  language  and  the 
prke.  Also  included  is  a  brief  description  of 
each  program  In  addition,  the  report  lists 
the  names,  addresses  and  phone  numbers  of 
mort  than  SO  suppliers. 

The  special  issue  is  available  for  SlO  ($20 
outside  the  U.S  and  Canada)  to  nonsub* 
scribers.  of  Packaged  Software  Reports.” 
Copies  are  available  from  MIC  at  140  Bar* 
clay  Center,  Cherry  Hill,  N.J.  06034. 

TI  Publishes  Guide  to  Micros 

DALLAS  -  A  publication  entitled  "Undcr- 

th^Texl  Learning  Cem« 

Library. 

This  addition  to  TI  s  Understanding  ^ies 

for  processing  and  control. 

glossary  and  an  index,  the  book  shows  what 

the  computer  system,  what  other  system 
parts  arc  necessary  and  how  the  microcom- 


For  Micros  Seen  Troublesome 


WASHINtTTON.  D  C.  ^  The  absence  of 
security  technolog>’  for  anything  other  than 
large-scale  or  mini-based  computer  systems 
IS  becoming  more  arul  more  troublesome  as 

In  a  paper  presented  .at  the  recent  Comp- 

computer  security  research  has  been  devoted 
almost  exclusively  to  mini  and  mainframe 
architecture.  Compounding  the  problem  is 
the  fad  that  ‘  approaches  for  satisfying  se- 

based  systems  have  proven  to  be  somewhat 
different  from  those  for  mini-  and  maxi- 
b'ased  systems.*'  according  to  the  paper's  au- 

specialisL  for  Systems  Development  Curp.'in 

Gilligans  paper  described  the  difficulties 
of  designing  a  micro-based  communications 


m.has  subscribers  of  different  access  privi- 
ges  who  must  operate  with  data  of  mulli- 
ic  levels  of  sensitivity.' 


level  security  policies,”  and  these  features 
arc  very  difficult  to  apply  to  micro-based  de- 


istics  of  some  microprocessor  applications  — 
have  been  fouiul  to  exhibit  attributes  that 
limit  the  ability  to  transfer  security  ap¬ 
proaches  being  «kvelopcd  for  larger  systems 
to  microprocessors,  he  said. 

In  several  respixis,  the  very  nature  of  cur¬ 
rent  microprocessor  architecture  precludes 
implementation  of  multilevel  secunty.  Cilli- 
(Continued  on  Pagie  64) 


Cryptext  Offers  TRS-80  Users 
Plug-In  Encryption  Device 


SEATTLE  —  Cryptext  Corp.  is  offering 


Vector  Graphic 
Adds  RAM  Board 

WESTLAKE  VlLLACi;,  Cilif.  -  Vecl 


COST  EFFECTIVE  RO  FROMUnJig 


IMMEDIATE  DELIVERY 

$199500 

800-538-9779 

IN  CALIFORNIA  CALL 

408-378-1112 

DTC,  S90  DIVISION  ST..  CAMPBELL  CA  9S008 


VERTICAL  TABBING 

•  TRUE  INCREMENTAL  PRINTING 

•  ACCOMMODATES  UP  TO  SIX  PART  PAPER 

•  SOLID  DIE  CAST  ALUMINUM  FRAME  AND  COVER  MAKES 
DTC  200  RO  RUGGED  DESPITE  COMPAO  SIZE  &  WEIGHT 
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Eprom  Programmer  Debuts  Lack  of  Micro  Security 


!  CUPERTINO.  Calif.  Intersil 
I  controlle/cmos  erasable  progr 


1.  The  programmer  also  has  expan- 
I  «ion  capabilities  for  up  to  three  add- 
!  tlional  types  of  Cmos  Eproim  pro- 
vidad  in  the  hardware,  the  firm  said. 

-  The  6902  operates  with  a  terminal. 

as  aetand-alonTunit  or  as  a  periph- 
'  tral  m  a  computer  and  features 
built*in  RS-232C  and  20mA  cur¬ 


tains  16  different  editing,  loading, 
listing  and  programming  com- 
mai\d8.  Data  may  be  loaded  or 
dumped  m  Ascii,  hex  or  BNPF  for¬ 
mats.  displayed  in  any  on  IS  num¬ 
ber  bases  or  used  for  erasable  pro¬ 
grammable  read-only  memory 
(Eprpm)  programming 

Checksum  generation 
load,  output  or  p 


ified  during  each 


Seen  Becoming  Troublesome 

(Continued  from  Page  tJ)  As  a  further  design  qpmplication.  this 


now  available  lack  sign  pi 

hardware  capabili-  dard  m 

napping,  multiple  forts,  ' 


The  system  cost! 
tional  cables  are  $6 
at  10710  N.  Tant 


instruction-trapping  fe, 

"security  kernel'  desigi 
A  security  kerne  ii 
desired 'policy  through 

eluding  data. 


hires  —  "nec-  many  microproces$of  applications  also 
rotection  sys-  inhibit  security .  software  develop- 
f  the  popular  meni;  "  a  “typical  design  goal  for 
micro-based  systems.  Cilligan  noted,  is 
nplements  the  to  trade  software  size  and  complexit) 
rontrolling  for  th^exibility  ano  low  cost  of  usiixg 

:at)ng  the  shared  plex  and  highly  repetitive  tasks, 
•ystems  and  user  Apprroaches  do  exist  tor  developing 
lents,”  Gilligan~"micTOproces5or-based  systems  that  can 


Special  Report ... 

COMPUTER  INDUSTRY 


i,  according  It 


lend  to  be  applicalion-.pecific  ant  not 
other  application.,  naving  different 
Several  Methods  Proposeo 


REVIEW  &  FORECAST 


illigan  discussed 
ro-ba^ 


I  option  is  to  use  multiple  dedicatee:  mi¬ 
croprocessors  to  process  individual  se- 
1  curity  levels.  The  tlexibility  and  tost 
I  oi  microprocessor  cechnob^  n^akes 
[  the  use  of  dedicated  processor 
especially  attractive  he  noted 


A  compre^nsNe  snapshot  of  the  com¬ 
puter  industiy  tockay  and  tomorrow  j 
by  the  world's  lorg^  research  JK 
firm  In  information  proces- 
sing-with  a  special  sec- 
tton  on  user  EDP  Jfy 

department  spend- 
rngplons  for  1979.  ^ 


I  developing  muirileve.  s«urit\  ^  en- 

[  those  exhibited  by  some  of  ihi  new 
I  lo-bh  microprocessors  will  in  the  near 

support  necessary  tc.  develop  ettective 
(  microprocessof-based  svstems  '  Giili- 

*  Additional  security  design  options 
I  will  becomp  better  suited  to  micro- 
j  based  systems  as-  the  lesult  of  addi- 

I  high-level  languages  to  micropro- 
I  cessoi  use  and  as  a  result  of  the  de- 

piler  tools,  '  he  concluded. 


Here  it  is.  Ihe  compute*  Indus-  /  / 

ttys  most  ifxAjsive  tO-veor  picture  of  / 

markets  and  trends.  Shipment  and  msfcilled  / 

bdse  figures  horn  1974-1983.  Giowff  rotes.  Moicf  / 

trends  And  o  modebbyamdel  census  of  oil  generol. 

puipose.  sfnoil-business  ono  minicomputers  installed  worldwide  at  i/79  f  itself  worth  the  pnceol 
Ihe  report).  Topics  include: 

.  -  •  PCM  CPUs  -  who's  who  vehere  they  ore  heoded 

•  Moinhamers  -  a  njndown  on  eoch.  moiket  shares,  revenues,  fotacosls' 

•  Minicomputeis  -  moiket  shares,  revenues,  vendor  shipments,  forecosts 

•  Smoll  business  computers  -  market  shares,  forecasts 

•  Terminals  -  the  size  of  the  Doom  maikel  shares,  forecasts 

•  Setvicos  -  revenues  by  subsegment,  trends,  forecasts 

•  Software  -  growth  in  applications  packages  utilities,  etc 

Plus  a  special  section  on  user  ^pending  breakdowns  lor  1979-how  much  to  software. 


one-stop  soufce  tor  computer  industry  market  data  and  trends  Ptesenfing  the  heart  of  IOC 
lewofCh.  ifs  written  by  the  editors  of  EDP  indushy  Report.  IDC  s  fiogship  publication  and  the 
industi/s  most  respected  and  widely-iead  newsletter  on  tnfonnation  ptocessing. 

^  to  Moyrraytoandoider  Ihe  Special  Ro^tSmpuler  Industry  Review  ond  Forecast, 

1974-1983. 
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Present  Ones  'Exercise  in  Illusion' 

Looser  U.S.  Export  Controls  Urged  . 


By  Phil  Hirsch 

Washington!  D.c°-us*'exportcon- 

tfok  have  failed  to  prevent’  the  growth  of 
countries  to  change  their  behavior.  Instead, 
decline  in  the  U.S.  domestic  econom^during 

is  desperately  needed,  now. 

Sherman  R.  Abrahamson  at  Compcon  79. 
held  here  last  week  by  the  IEEE  Computer 
Society  Currently  special  assistant  to  the 
chief  executive  of  Control  Data  Corp.. 
.i^brahamson  was  formerly  director  of  east- 
west  trade  development  and  deputy  director 
of  export  control  in  the  Department  of 
Commerce. 

Terming  the  claimed  benefits  of  export 

lional  securit>-  is  based  on  a  theory  which 

analytical  studies  .  the*elemental  truth'of 
the  matter  is  that  the  export  control  policy  of 
the  United  States  has  had  no  discemibre  ef- 
feci^n  the  growth  of  mili  tary  power  {in]  any 

Hundreds  of  export  licenses  have  been  de¬ 
nied  to  indicate  U.S.  dissatisfaction  with  the 
behavior  of  the  purchasing  countries,  Abra¬ 
hamson  added.^but  "in  not  one  instance  can 

duced  the  desired  behavioral  change." 

He  also  attacked  the  widely  accepted  belief 
that  export  controls  protect  the  U.S,  doihes- 
tic  economy  against  shortages:  "Instead  of 
maintaining  adequate  supplies  in  the  United 
.  States  and  retarding  price  increases/ [con- 


...  But  Would  They  Really  Make 
Any  Difference  to  Communists? 


Bv  Bohdan  O.  SzuprowiCz 
Special  M  CW 

Nuimah/ation  of  relations  between  the 
tv'*'*HTenve  are  undoubtedly  responsible 

Pr.'^idenl  Carters  recent  choice  of 
IBM  s  former  board  chairman  Thomas  J.  ' 


competitors,  the  latest  computer  develop- 
nients  in  the  Soviet  Bkic  and  China  went 
unnoticed  or  unrepurtixi.  Politics  have 

the  Last,  the  geopolitical  and  tech- 

seldom  unJerslood. 

'  munist  countries  continue  to  deplore  the 
as  a  result  of  excessive  export  controls. 


L  since  the  Cold  War. 

of  d 


of  the  .-narket,  encouraged  traditional  buyers 

more  reliable  suppliers  in  other  countries, 
and  diverted- to  foreign  production  capital 
investment  that  was  badly  needed  in  the 
United  States." 


membe-.  by  the  Electronic  Industries  Asso- 
datio.i  ;EIA),  Abrahamson  said  that  losses 
of  foreign  sales  attributable  to  U.S.  export 
controls  amounted  to  SIO  billion  in  197g. 
■These.'losl)  transactions  would  have  pro¬ 
vided  400.000  to  SOO.OOO  jobs  for  U.S. 
workers."  he  observed. 


HP  Creates  New  Umbrella 
To  Cover  All  Computer  Groups 


By  Jeffry  Beeler 
CW  Wwt  Coast  Bureau 
PALO  ALTO.  Calif.  -  Hewlett-Packard 
Co  has  undergone  a  reorganization  that 
brought  all  the  company's  computer  opera¬ 
tions  together  into  a  single  group. 

Aimed  at  increasif\g  management  effi-' 
ciency.  the  reorganization  calls  for  HP's 

Calculator  Products  section  and  join  the 
firms  Computer  Systems  Group,  whichTtas 
been  renamed  the  Computer  Groups. 

Like  the  .Computer  Systems  organization, 
the  newly  formed  Computer  Groups  em¬ 
braces  HP's  General  Systems  Division  and 
its  Data  Termiruls  Division,  according  to  a 


company  spokesman.  Unlike  the  organiza¬ 
tion  it  replaces.  hofWever,  the  Computer 
Groups  also  embraces  three  other  operations 
—  the  Computer  Marketing  Croups,  the 
Technical  Computer  Croup  and  the  Com¬ 
puter  Peripheral  Croup,  all  of  which  are  new 

To  direct  the  activities  of  these  infant  orga¬ 
nizations.  HP  has  appointed  three  of  its  ex¬ 
ecutives  as  general  managers.  Douglas  C. 
Chance,  former  marketing  manager  of  the 
Computer  Systems  Group,  will  head  the 
Technical  Computer  Group:  Richard  A. 
Hackborn,  the  Computer  Peripheral  Croup; 
and  James  L.  Arthur,  Computer  Marketing 
(Continued  on  Page  66) 


One  reawn  for  the  decline  of  U.S.  exports. 
Abrahamson  contended,  is  a  hidden  one  — 
'an  undetermined  but  significantly  large 
number  of  firms"  manufacturing  high- 

because  of  the  red  tape,  delay  and  uncer¬ 
tainty  imposed  by  the  present  export  licens¬ 
ing  process. 

To  remedy  this  situation,  he  proposed  re¬ 
placing  the  present  Export  Administration 
Act  with  a  new  law  based  on  "an  unambi¬ 
guously  positive  export  control  policy  '  ca¬ 
pable  of  convincing  U.S.  businesses  that  the 
government  will  "give  long-run  support  "  to 
their  development  of  overseas  markets  for 

Such  a  law  would  remove  restrictions  oi> 
the  items  covered  by  the  present  Export  Ad¬ 
ministration  Act  while  continuing  controls 
on  military  items.  Abrahamson  conceded 
that  some  commercial  products,  services  and 
techrtologies  covered*by  the  export  act  might 
jeopardizc^U-S^  securi^  sold^to  certain 

give  the  President  sufficient  power  (o  close 
this  loophole. 

Conceivably,  commercial  products  sold  in 
peacetime  could  add  to  a  poleruial  enemy's 

tained  that  making  the  potential  adversary 
"as  dependent  as  possible  on  the  United 
States  "  is  better  strategy  than  restricting 
sales  of  such  products.  "The  more  an  oppo- 
nmt  is  dependent  upoaus.  the  more  vulner- 

industrial  base,  is  to  damage  from  economic 
warfare  at  a  time  when  it  really  counts  - 
that  is,  shortly  before  and  during  war."  he 


3  MONTH  LEASE 


OR  FOR  IMMEDIATE  SALE 


ALSO:  WE  BUY  AND  SELL 

USED  EQUIPMENT 
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HP  Creates  New  Umbrella 
To  Coyer  Computer  Groups 


STSC  Earnings  Take  a  Dive 


Computer'  Division 

iputer  Croup, 
lorvallis  ■  Division, 


^IfyfxtirelhinMngahmUmi^^ 


makes  die  Smes/1 


“Our  new  Certainty  Series  is  a  complete  line 
of  compethively-pnced  products  that’s  ready 
to  help  you  get  optimum  performance  from 
theSeries/1. 

“Now  you  can  add  up  to  240  Mbytes  of  removable 
stoti^e  with  our  Stprt^e  Module  Drives.  Their 
popular  format  attaches  to  the  Series/1. 

“Our  Certainty  line  printer  that  gives  you  clean, 
crisp  printing  at  720  Ipm  and  more.  It  can  also 
cut  your  paper  usage  by  30%  when  you  use  its 
compres^  pitch  option. 


“Our  display  stations  eliminate  the  need  for 
expensive.video  cablii^.  Cetlaii^  display 
stations  use  low-cost  digital  caUi^.  So  you 
can  put  your  terminals  where  your  people  are- 
up  to  4,000  feet  from  the  cpu. 

“Controllers?  No  outboard  comroUets,  because 
we  incorporated  all  controllers  and  interface 
logic  into  our  hardware.  And  we  engineered 
Certainty  Series  around  the  Series/1  archi¬ 
tecture,  retaining  the  important  cycle  steal 
feature.  All  of  these  products  ate  ready  right 
now  to  be  plugged  into  the  Series/1. 

“Control  Data  knows  how  irnportam  support  is. 
With  our  miniperipherals.  Control  Data  also ' 
provides  the  required  software  support  of 
all  major  releases  of  IBM  operati^  software. 


ESSCMINTaMOIlD 


Viewdata  Tests  Abroad  to  Make  Waves  in  U.S. 

NEW  YORK -Overseas  ex-  private  Viewdata  markets  and  The  survey,  conducted  by  easier  and  less  expensive  to  Both  the  m-house  and  pn- 

'  shown  four  significant  trends-  and  telegraph* (PTTj  adipinis-  iunclion  with  Butler  Cox  &.  interface  Iwtween  TVs  and  now  underwa>*  in  Lurope  nave 

that  could  shift  the  pattern  of  tration  s  private  diiectory  con-  Partners.  Ltd.,  found  that  Prestel  (Prestel  is  the  British  sparked  marKeling  opportuni- 

develqpmen!  for  Viewdata  cept.  many  British  business  firms  name  for  Viewdata).  ties  for  several  compute: 

services  m  the  U.S.  according  Developed  by  the  British  such  as  .  Whitbread.  Ltd.,  a  The  second  trend  was  an  in-  equipment  vendors 
to  .1  recently  completed  slu4y  .  Post  Office  Viewdata  is  a  large  beverage  firm,  are  in-  creasing  acceplaiKe  of  private  For  example  Britain's  Gen- 


rnergenti  or  p^iva'i 
omputer  equipment  s 


s  users  systems  t 


?  dedicated  Dutch  publishing  group,  is  1 


ove  by  bases  i 
ippliers  phono 


ge  number  of  data  Th 
tg  Touch-Tone  tele-  TVs 
nd  an  ordipary  TV 


found  this  type 


n.  IBM  Holland  has  destg- 


line  (rf  iiiiiiipai[^imik 
even  mwe  attractheT 


“More  than  4,800  Customer  Engineers  in  our  “Let  us  diow  you  how  our  Certainty  Series 

worldwide  maintenance  organization  support  -  makes  the  Series/I  even  more  attractive.  For 
-  our  products.  Our  Education  Company  can  data  sheets  and  rnirre  information,. call  today 

train  your  people.  Our  Professional  Services  toll  free.  800/328-95657 

Division  can  help  you  program  your  appli¬ 
cations.  Through  Commercial  Credit,  an. 
important  part  of  Control  Data,  we  can  provide 
financing  for  your  purchase. 


fP  ^  CONTROL  DATA 
VS  c/  CORPORATION 


Mwe  than  a  computer  company 


Electronic  Directory 
The  lou/ih  devclupipent 

long-range  ivofJdwide  impact 
is  the  move  by  tlu;  French  PTT 

'RlvVntiyThVlTTinnoimced  ' 

whkh  allows  users  10 
addresses  and  phone  numh^ 
sorted  on  a  special  computer 
The  terminals  umxI  with  the 
system  will  be  JistributeJ 


Currentlv  m  the  U.S.  tw»» 

i  Viewdata  experiments  are  -fi- 
tbet  planned  or  under  wav  . 
Last  month  AT&T  t>cgan  test 
!  -ng  its  possible  Jon-Tunner  to 

I  .formation  Service  lEIS^  The 

lomers  fCW  Sept  3|. 

n  addition.  Knight-Kldder 
Newspapers  Irw  ts  planning 
.1  :bO-iamilv  Vietvdata  experi- 
I*  menc  next  April 

The  study  Videotex  .ind  Its 
r\itentiai  Impait  tn  Europe 
,  ts  .ivailable  foi  (12  000  rnwn 


Who 

cares 

QtXNlt 

pubidty? 


The  most  visible  part  of  your  OEM  system  is 
the  display  terminal. 

It's  the  customer  interface.  The  showpiece. 
The  means  by  which  the  user  feels  ma.sleiy 
ofthe  entire  system.  ■ 

Now,  drawing  upon  ten  years  of  experience 
,  in'  meeting  the  needs  of  over  1.500  OEMs.  ADDS  has 
created  a  new  standard  for  .simple  display  terminals. 

■jftyiW*25,  the  mo.st  handsome,  easy-to-u.se 
tenninal  available. 

•  With  a  simple,  upper/lower  ca.se  typewriter¬ 
like  key  boai-d ...  a  separate  18-key  cluster  that  includes 
a  ten-key  numeric  pad  and  five  cyr-sor  control  keys, . . 
crisp,  dark  characters  on  a  light  backgi'ouhd  (reversible 
through  switch  selection). .  and  full  inci-emental  cursor 
.  movement  and  cui-sor  addressability. 

■■Aynt/  25  has  moi-e  featui-es  than  many  • 
highei'  priced  terminals. 

Features  like  a  “print  transparent"  capabil¬ 
ity  that  lets  you  talk  directly  to  the  peripheral  without 
giving  conflicting  commands  to  the  display. 


A  .sitecial  keyboarjl  feature  that  lets  you  turn 
the  terminal  into  a  line  mimitor  so  you  can  view  actual 
code  stream  sequences  .sent  fnjm  the  host  computer. 

Plus  built-in  international  character  sets . 
that  let  you  switeh-.select  any  of  six  languages. 

A  companion  terminal  for  the  OEM  whose 
applications  do  not  require  the  numeric  pad  is  the  •' 
economical  20.  It  has  all  the  same  attractive 

features  except  the  .separate  18-key  cluster. 

If  you  want  to  win  more,  customer  acceir 
tance  for  your  systems, 
start  with  the  terminals 
that  turn  users  on. 

Find  out  about  the  new 
.Ift^HM/line  from  ADDS. 

Applied  Digital  Data 
Systems  Inc. 

100  Mai-cus  Blvd. 

Hauppauge,  N.Y.  11787 


WE^  SOIDOVK  WO^MSPlir  nRMnUU 
TOOEMS.  MOREIHMIAimNEELSL 


Applied  Dgtel  DaJa  SiStHTTs  he 


Howjo  hours  of  woik 


The  Kodak  IMT-150  microimage  terminal  can  increase 
dramatically  the  productivity  level  around  your  office  or 
department.  . 

How?  The  IMT-150  terminal  has  its  own  intelli¬ 
gence— an  inboard  microprocessor  capable  of  per-  J 

forming  its  own  information  lookups.  In  seconds.  / 

At  the  touch  of  a  button.  Without  help  from  your  - 

mainframe.  •  .  - 

It  follows  then  that,  if  the  IMT’l  50  ter¬ 
minal  itself  is  mote  productive,  the  ^ople  who  . 
operate  it  will  be,  too.  They  can  find  needed  data 
quicker  and  easier,  resulting  in  mo/e  lookups  per 
hour/day. 

In  fact,  in  one  test  in  the  adjustment  department  of  a  multi- 
branch  department  store,  a  productivity  increase  of  morethan  50% 
has  been  recorded.  ■  ,  ‘  , 

•  The  IMT-150  terminal  is  productive  in  other  Wfiys,  too.  For 
example,  it  helps  lower  your  operating  cogs,  because  storage  of  data 
on  microfilm  is  much  cheaper  than  on-line  magrtietic  storage  in  a 
computer.  Also,  operating  errors  are  practically,  eliminated,  because 
the  IMT-150  terminal  relies  on  the  intelligence  of  its  prograrcimable 
microprocessor  to  do  all  tfie'hard’work. 

Today  everyone  is  looking  for  ways  to  squeeze  rnore  produc¬ 
tivity  out  of  existing  budgets.  With  existing  personnel.  Within  the 
existing  workday. 

Sounds  like  an  impossible  task,  doesn't  it?  • . 

Yet,  When  you  stop  to  consider  that  a  Kodak  IMT-1 50  terminal 
can  get  12  hours  of  work  outiof  an  8-hour  day,  it  doesn't  spund  so 
impossible  after  all.  '  '  ' 


j  Eastman  Kodak  Company 

Business  Systems  Markets  Division 
Dept.  DP9683.  Rochester,  NY  I46S 


PeiWn-Bmei's  Cemputef  SysteTO  DMskxi 
me  woild’s  leading  supplier  o*  32-blt 
minicomputers.  We  are  eagerly  seeking  a 
unique  breed  of  computer  prolPssional 
able  to  adopt  and  modify  hardware  and 
soflware  to  the  specHIc  needs  of  . 
individual  customers. 

We  are  looking  for  dynamic  individudls 
wim  creative  energy  and  untapped 
potential,  who  know  mini's  inside  and  out. 
and  are  as  comfortable  wtth  a  coding 
sheet  as  a  logic  template,  and  recognize 
the  aesthetic  subtieties  of  a  computer 
stem's  design.  GO  T0 101 

10;  You  are  not  a  9-to-5  type.  GoodI  You 
like  to  work  25-hour  days  because  of  the 
sheer  tdscinatlon  of ».  and  because  you 
want  to  spend  100%  of  your  time  doing 
what  you  do  best— and  mat  doesn't 
Include  shuttling  forms.  To  sum  it  up:  you 


edt.  sleep,  breathe,  and  dream 
computers;  and  if  you  enjoy  quasi¬ 
academia  constrained  by  the  limitations 
of  reality  and  dortars,  GO  TO  20. 

20;  Do  you  hove  a  BS  in  EE  or  Computer 
Science  (or  a  convincing  reason  why  you 
don't  need  one)?  If  you  recognize  true 
creativlly  In  systems  design,  and  are 
looking  for  what  may  be  the  most 
productive,  most  challenging  and 
rewarding  position  of  your  career,  GO  TO 
30.40.or50. 

30:  Right  out  of  college?  Or,  If  you  hove  o 
coupw  of  years  experience,  you  may 
want  to  work  hard  and  learn  systems 
business  from  people  who  know  It  best, 
you'n  like  It  herel 


design,  data  comrminicatlons.  mdustrlr 
appkCations,  and  real  time  systems? 


Do  you  hove  "smarts"  In  one  or  more  of 
the  above,  and  the  project  experience  to 
piove  rt?  (Ability  to  assume  ful  project 
responsiblllly  is  a  real  plus.)  It  you  have 
one  of  these,  you'll  hove  the  lime  of  your 
Hfel 

50:  If  you  are  o  "nuts  and  bolts "  type  who 
knows  a  burning  resistor  when  you  smell 
one.  v*im  5-10  years  Industrial  control 
experience,  and  industrial  computer 
applications,  you're  tor  usi 

Got  what  It  takes  and  reedy  to  use  it? 

Send  me  a  letter  describing  your 
background  and  some  of  your  most 
notable  accomplishments.  I'm  John  Trovers. 
Perkin-Elmer,  Computer  Systems  Division. 


PERKIN-ELMER 


Engineers 
Programmers 
Computer  Time  Sales 

l.\M)  I  111  JOB 
^()l  /(■/;  l/J.)  \V\M 


Put  Control  Data  Cybersearch*  to  work  for 
you— it’s  the,  better  way  to  get  a  better  job. 
fn  a  matter  of  minutes  through  our  nation¬ 
wide  computer  network,  Cybersearch  can 
place  your  resume  in  front  of  the  leading 
companies  who  are  actively  seeking  quali¬ 
fied  professionals. 

As  a  national  search  and  recruiting  firm, 
our  objective  is  to  find  the  experienced 
people  in  demand  by  Control  Data  Cyber¬ 
search  clients  in  the  engineering  and  data 
processing  -  fields  across  the  nation. 
Through  Cybersearch,  both  you  and  our 
client  companies  have  the  advantage  of 
direct,  confidential  use  of  one  of  the  largest 
data  banks  of  professional  resumes  avail¬ 
able.  Your  coded  identity  is  not  revealed 
until  an  employer  has  expressed  an 
interest. 

There  is  no  cost  or  obligation  to  you.  So 
make  the  move  toward  the  better  job  you 
really  want.  Send  your  one  page  resume 
today  to  8.  O.  Taylor,  Control  Data 
Cybersearch  Inc.,  Houston  Service  Center, 
2000  West  Loop  South.  Houston,  Texas 
77027. 


CONTKOl  DATA 
CYBF.I\St.AP\CHINC 

es 


Software  Professionals 


Join  NCR  bi 

tethedivision  ihai  IW  SKUi  l| 

has  created  industry-  IW  _ -  Im 

pacing  advances  in  \m\  CD1YI6  uD  U|  ■JS  Im 

inteiligent  POS  terminals,  \m  M 

we  offer  you  a  chance  to  Wini  SI  TnfSH  /W/ 

get  your  hands  on  a  highly  W  IWMI  /m/ 

sophisticated  operating  SVCTIPIll 

system  that’s  smail  enough 

to  be  grasped  and  mastered  in  its^SB^^^^ 

totality,  yet  has  the  characteristics 

of  the  very  largest  systems. 

Gain  5  years  of  OS  experience  in  2  years. 

Our  terminal  systems  use  the  very  latest  microprocessor  technoiogy, 
muitiprocessor  architectures,  protocols,  full  resource  management 
facilities,  and  network  system  capabilities  of  giant  systems,  but  these 
OS  systems  are  so  designed  thaf  everyone  can  comprehend  the  whole 
and  work  on  every  phase  of  it  from  start  to. finish.  There  is  no  hardware- 
software  compartmentalization.  We're  a  close  knit  organization  where 
everyone  works  close  to  basic  engineering  and  has  significant  assign¬ 
ments. 

In  shorL  if  you  want  to  extend  and  broaden  your  professional  com¬ 
petence  In  the  least  possible  time,  probably  no  learning  situation  any¬ 
where  can  match  ours.  Moreover,  it's  doubtful  if  any  area  of  EDP  offers 
greater  long  term  growth  prospects. 

A  unique  living  environment. 

Miltsboro,  Delaware  is  on  the  beautiful,  unspoiled,  stress-free,  and  still 
affordable  Delmarva  Peninsula.  We're  minutes  away  from  marinas, 
wildlife  preserves,  and  the  nation’s  finest  beaches,  yet  Philadelphia, 


m 


^^’11  Growon'%>u, 
Pn^raimner/AnalystsI 


Take  a  close  look  at  Four-Phase  and  you'll  soon  see  ' 
why  we  say  "We'll  grow  on  you"  C5ur  unique 
environment  of  opportunity,  growth  and  advancement 
has  meant  tong  term  challenge  and  excitement  for 
our  people.  Combine  that  with  the  exciting  lifestyle 
and  almost  perfect  climate  of  San  Francisco  and  the 
Bay  Area,  and  you'll  begin  to  understand  why  so  many 
professionals  continue  to  pursue  rewarding  careers  “in 
advanced  distributed. processing  at  Four-Phase. 
Marketing  Applications 
Intermediate  thru  Senior  Levels 
We  have  several  openings  in  our  Marketing  Division 
for  Rrogrammer/Analysts  with  a  BS  or  equivalent  and 
1-5  years  of  experience.  You'll  be  working  on  the 
development  of  new  Marketing  Information  Systems, 
utilizing  advanced  distribute  processing  techniques. 
Your  background  should  include  COBOL  experience 
on  IBM  or  minicomputer  hardware  and  you  should 
possess  a  working' knowledge  of  procedures,,  utilities 
and  job  control  language. 


Systems 

Intermediate  thru  Senior  Level 
Opportunities  exist  in  several  departments  for 
Programmers  with  a  BS/MSCS  or  equivalent  plus  1-5  - 
years  of  experience,  preferably  in  minicomputer 
operating  systems  and/or  communications  software 
development.  Your  background  should  include  Fortran 
and  Assembly  language  programming.  A  plus  in 
several  departments  if  your  experience  indudes: 
Compiler  Development,  IBM  Compatibles,  Diagnostic 
Programming,  Word  Processing  Macro  Assembler, 
Link-edit. 

Four-Phase  offers  excellent  salaries  and  an  outstanding 
benefits  package,  including  stock  purchase  and  profit 
sharing  plans,  credit  union,  and  medical/dental 
insurance  with  an  optional  Kaiser  Health  Plan.  We'll 
take  care  of  relocation  expenses,  too! 

Please  send  your  resume,  including  salary  history,  in 
complete  confidence  to  Sam  Osaki,  Professional 
Employment,  Four-Phase  Systems,  10700  North 
De  Anza  Blvd.,  Cupertino,  Olifornia  95014,  or  call  toll 
free  (800)  538-9660.  Equal  Employmcnt.Opportunity 
is  our  pledge  and  practice. 


Four-Phase  Systems 

The  Distrihuted  Processing  Company 


Software/System  Engineers 

GTE  has  recently  announced  a  major  engineer- 
ing  effort  to  upgrade  its  telephone  network  through 
use  of  the  latest  in  computer  and  digital  data 
technology. 

AtianticOperatkm,  staffed  by 

specialists  in  computer  controlled  telecommunica¬ 
tions,  is  participating  in  this  effort. 


’  Our  involvement  includes  n 
work  support  systems, 
automated  coin  toll  service 
automated  bill  calling  apd 
common  channel  interoffici 
signaling. 


in  the  initial  systems 
specification  and  desigi 
phases,  If  you  qualify,  v 


nent.  cenirah2ed  tnlliqg  and 
Tiproved  customer  service, 
'ou  will  also,  participate  on  . 


sive  self-starter  with  1-3  years  of  volume 
selling  experience  and  an  undergraduate 
degi-ee  in  science  or  math,  or  a  technical 
discipline.  . 

Te.xas  Instruments  offers  an  excellent 
starting  salar>'  and  benefits  package 
including  a  car  allowance,  paid  expenses, 
and  substantial  opportunity  for  advance- 

immediate  openings  in  Atlanta,  Shn 
FrancLsco,  Dallas,  Philadelphia,  and 
Washington,  D.  C.  Please  send  resume  to 
BobNbvak/Texati  Instruments  Consumer 
Products  Group  Personnel/P. O.  Box 
225012,  M.S.  «7/Dallas,  TX  75265. 

Texas  Instruments 


(Incommon  Growth 
Opportunities  in 
Computer  Systems 
Architecture, 
Computer  P^oimance 
Evaluation, 
and  Netwoik  Design 

The  Computer  ^tems  Architecture  Depart-  Your  experience  should  be  directiv 
ment  of  the  CSC  Systems  Division  is  a  related  to  one  or  more  of  these 
tasksandassoclatedsystems: 


Computer  Sdentist  (Ext.  M9S),  at 


E  AIJURESSrVEl.Y  SUFFOKT  ESIUAL  UPTOICI 


COMFU'i'KK  SYSTEMS  DIVISION  I 
SCIEINCES  6565  Arlington  Boulevard  Falls  Church.  VA  22046 


Ihita  Hskse 
h*oiii  the  Leader 


.loinMRI. 

A  pla(*c  (o  wDi'k. 


FORTUNE  1000  company 
on  the  move  needs— 

•  SYSTEMS  ANALYSTS 


•  PROGRAMMER/ANALYSTS 

•  SYSTEMS  PROGRAMMERS 


IIP 


EASTERN  ASSOCIATED 
COAL  CORP. 

Koppers  Building 
Pittsburgh,  f^A  15219 
An  equtl  OpporUnny  Emptoyn  U/F 


Hartford.  Cl  06106 

HMTyaiBsIly-ogoo 


SS^sssra!ras.'-3- 

JIH5 _ Iwtchoron-J'*'®-  jgygj 

Sfer-: 

!Wp»a«v%S5 

San  Francisco,  CA94W 


SanFrancibw,^ - 

1ntormattcsinc||| 


SENIOR  ANALYSTS 
DENVER.  COLORADO 

F.D.S.I.,  A  leader  in  Manufacturing  Applica¬ 
tion  Software  Development  on  Burrough's 
Hardware  Is  expanding  its  corporate  DP 
staff.  We  offer  career  opportunities  for  indi¬ 
viduals  with  experience  on  BOM,  Inventory 
Control.  MRP.  Burroughs  PCS,  Purchasing 
and  Online  Data  Management  Systems.  Du¬ 
ties  will  involve  Analysis  and  Programming 
using  COBOL  on  a  Burroughs  B6800  under 
a  GEMCOS  environment.  Also  need 
Burrough's  Software  Specialists.  For  imme¬ 
diate  consideration.  Please  send  resume 
with  salary  requirements  to: 


Univtraity  HotpiM 
Syttam*  Analyst 


BROKER 

DEC  COMPUTER 
SYSTEMS  AND 
COMPONENTS 


FOR  SALE 

MICR 

Reader-Sorters 

CDC  Model  92660  6  Pocket 
3  each  available 

1  demonstration  unit 

Features: 

•  On-Line  Operation  for  Document  input 

•  Off-Line  Operation  for  Sorting  &  Verifi¬ 
cation 

.  •  Magnetic  Ink  Character  Recognition 
System 

•  Processes  ABA  Standard  147R3  or 
ANS1X3.3 

Immediate  Availability 
.teaaonabte  Tanns 
Sendinquiriaeto 

re^WMiirn^on  St 
Newton,  MA  02160 


FOR  SALE 

SySn3-Mod1SD 

384  K  Memory 
'  BISync  Commo 
Card/Cardless 


3704/3705 


c  mDi/co 


303^U8 


Sale  or  Lease 
360/30  Thru  94Q/85 

Month  to  Momtr 
Leases  AytflaMe 


370/145-1 

3047-1 


370/138 

370/148 

BUY  -  LEASE  •  SELL 

JOHN  MILLS 


WANTED  TO  BUY 

WANG  2270-1 


COMPLETE  SYSTEMS 

CHT'l,  CPU's,  DISK  DRIVES, 
PRINTERS,  CABINETS, 
INTERFACES 

IMMEDIATE  DELIVERY 

CALL: 

(214)  387-9992 


MNIEDIATE  DEUVERY 

Domestic  &  Export 

DEC  LSI— 11  Products 

A  luH  and  complele  line 
viiith  software  support  available. 

gj*'  mini  Coroputer 
Suppliers,  Inc. 


^CMrUTElWMlO 


datasercT 


COMPUTER  MARKET  PLACE 


/,\t 

.800/328-2406 


>  dataseriT 


WE  BUY,  SELL, 
LEASE, TRADE 

*T.T.  BBASSS  fr  X0DBL8  07: 

.  raiNTERS  .  CUTS  .  MODEMS 
.  MINICOMPUTERS  .  PERIPHERALS 


.214/357-5725 

•X'AT.KHO  con^mtBF 


oaV 


MnaiifmLB 


3031  3032  3033 

YOUR  POSITION  OR  OURS 

AVAILABLE 

IMMEDIATELY 

(Sale  or  Lease) 

Short-Term  Lease  Plans 

Interim  to  Your 

4300  Delivery: 

3420  Tapes  & 

Control  Units 

3330-1  Disks 

3211/3811  Printer 

135/GF 

158/U34  148/J  125/H2 

115/GF  135/GD  145/8G2 

WANTED 

168-U34,145’s,148’s, 
158’s,  3830/3350’s 

412/673-7073 


’’  •  I  1^  rSYSTEM/34 

IJJL  r  system/ 38 
ujflnr  r  PERIPHERALS 

TD  0IJV”  iH)smo^  I 

■  Wiw  ■  QUALIFY  I 

WE  BUY  AND  SELL  COMPUTER  SYSTEMS 


LEASING 

Systems  Model  10. 12  &  15 

3741 4  3742  129’a 

029's  System  M  &  38 

myanliage 

Computer  Marteting.  Inc. 


Surveys  Unlimited 


i[7|/  V »/  v  i/' 
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_ 
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“Software...  Superior  by  Design” 
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□  CA-SOLVE  I _ 1 

I— »  _ Symbolic  COBOL  Debugoer  


Q  800-645-3003 


[i  □  □  □  □  □  □  □  c=i  izd”[3 


